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Abstract Green energy cooperation between the United States and China
emerged as a strategic effort to address global climate change during the period
from 2021 to 2024. This research explores the dynamics of this cooperation,
highlighting both the opportunities and challenges faced by the two countries.
Employing a liberal interdependence theoretical framework, the study employs
qualitative methods, with library research serving as the primary data collection
technique. Despite existing geopolitical differences, both countries advanced
green energy development under the leadership of Presidents Joe Biden and Xi
Jinping. Opportunities for collaboration arose from various factors, including
changes in leadership, enhanced dialogue, positive responses, global
interdependence, formal agreements, and the strategic role of the Environmental
Protection Agency (EPA). Key areas of cooperation encompassed investment in
green technology, knowledge transfer, and collaborative research efforts.
However, challenges during Biden's administration were inevitable and
continued to persist even after the administration ended due to divergent
domestic policies and priorities arising from changing leadership, technological
competition, and ongoing political tensions. Greater difficulties are anticipated
as Donald Trump returns to office. The study concludes that cooperation in green
energy between these two major economic powers is vital for the global energy
transition and efforts to mitigate climate change; nevertheless, significant
challenges must be addressed to facilitate positive trends and achieve progress.
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Abstrak Kerja sama energi hijau antara Amerika Serikat dan Tiongkok muncul
sebagai upaya strategis untuk menghadapi perubahan iklim global pada periode
2021-2024. Penelitian ini menelaah dinamika kerja sama tersebut, dengan
menyoroti peluang sekaligus tantangan yang dihadapi kedua negara. Dengan
menggunakan kerangka teori liberal interdependence, penelitian ini
menerapkan metode kualitatif, di mana studi pustaka menjadi teknik utama
pengumpulan data. Terlepas dari perbedaan geopolitik yang ada, kedua negara
tetap mendorong pengembangan energi hijau di bawah kepemimpinan Presiden
Joe Biden dan Xi Jinping. Peluang kerja sama muncul dari berbagai faktor,
termasuk perubahan kepemimpinan, peningkatan dialog, respons positif, saling
ketergantungan global, perjanjian formal, serta peran strategis Environmental
Protection Agency (EPA). Bidang-bidang utama kerja sama mencakup investasi
teknologi hijau, alih pengetahuan, dan penelitian kolaboratif. Namun, berbagai
tantangan pada masa pemerintahan Biden tidak terelakkan dan terus berlanjut
bahkan setelah pemerintahannya berakhir, akibat perbedaan kebijakan domestik
dan prioritas yang berubah, kompetisi teknologi, serta ketegangan politik yang
berkelanjutan. Kesulitan yang lebih besar diperkirakan akan muncul seiring
kembalinya Donald Trump ke kursi kepresidenan. Studi ini menyimpulkan
bahwa kerja sama energi hijau antara dua kekuatan ekonomi besar ini sangat
penting bagi transisi energi global dan upaya mitigasi perubahan iklim;
meskipun demikian, berbagai tantangan signifikan harus diatasi untuk
mendorong tren positif dan mencapai kemajuan.
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Introduction

This research discusses green energy cooperation between the two countries with the highest
emission levels in the world, namely the United States and China, during the years 2021-2024.
This cooperation played a strategic role in accelerating the energy transition from fossil fuel
sources to cleaner and more sustainable renewable energy. In facing the challenges of climate
change and increasing energy needs, international cooperation in developing green energy is
becoming increasingly crucial. Green energy offers a sustainable solution that is
environmentally friendly and has the potential to reduce dependence on fossil fuels that
contribute to pollution and global warming (Androniceanu & Sabie, 2022). Examples of green
energy include solar and wind energy (Daaboul et al., 2023). Another green energy source
includes hydropower (Ullah & Lin, 2024) and Biomass (Ali et al., 2022), alongside geothermal
energy, which originates from the Earth's internal heat (Dashti & Korzani, 2021).

Green energy investment offers environmental, social, and economic benefits,
strengthening a nation's global market position and potentially altering geopolitical power
dynamics (Qing et al., 2023). It is crucial for combating climate change and reducing
greenhouse gas emissions. Establishing bold green targets can position a nation as a leader in
the green economy, impacting global trends (Hassan et al., 2024). International cooperation is
key to driving the transition towards green energy, including sharing knowledge, technology,
and best practices in renewable energy development. Initiatives like the Paris Agreement
provide a platform for states and non-state actors to commit to emission reductions and promote
transformative change (Alam et al., 2024).

China and the United States, as the two largest economic powers in the world, play a key
role in the global green energy transition. The Global Carbon Atlas report reveals that the
leading emitter countries contribute significantly to global CO: emissions. For example, China
is responsible for 30.9% of all CO: emissions, the US for 13.5%, India for 7.3%, Russia for
4.7%, and Japan for 2.9% (X. Wang et al., 2024). Recently, both countries have shown
significant progress in the investment and development of green energy. China has emerged as
a global leader in renewable energy investment, accounting for 50% of the total growth in clean
energy investment in 2023, while the United States made a 20% contribution (Cozzi et al.,
2024). China is committed to reaching peak carbon emissions before 2030 and carbon
neutrality by 2060, demonstrating China's significant ambition to dominate the renewable
energy sector (Myllyvirta, 2023).

Given the significance of transitioning to green energy, the two leading economies in the
world have made ongoing efforts to implement this shift, as highlighted in previous research
(Danish & Ulucak, 2021; Wu et al., 2022; Usman et al., 2023; Ullah et al., 2023; Xue et al.,
2024; Y. Wang et al., 2024; Kilinc-Ata & Proskuryakova, 2024; Cifuentes-Faura et al., 2024).
However, there is a notable lack of studies that focus on the cooperation between these two
countries. Although the potential for collaboration was examined in 2014, that study was
limited to future prospects and did not address both the opportunities and challenges involved
(Zhang et al., 2014). Consequently, this research presents novel insights into the opportunities
and challenges associated with green energy cooperation between the United States and China
during the period 2021-2024. This research answers the question of how green energy
cooperation between the United States and China would play out in the period 2021-2024 by
first exploring the factors that drive opportunities for cooperation and identifying specific areas
for collaboration, followed by an analysis of the challenges associated with such cooperation.
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Conseptual Framework

This research employs the concept of liberal interdependence, as introduced by Robert
Keohane and Joseph Nye, who posit that in the era of globalisation, interstate relations are
shaped not solely by power conflicts but also by complex interdependence across various
sectors, including the economy, technology, and environment. Keohane and Nye (2012)
explain that "complex interdependence means there are many ways societies interact, no single
issue is more important than others, and the use of military force is decreasing" (Keohane &
Nye, 2012). In the context of green energy cooperation between the United States and China,
this interdependence is evident in their mutual need to reduce carbon emissions, expedite the
energy transition, and foster environmentally friendly technological innovations. Despite
ongoing geopolitical tensions, both nations continue to collaborate through mechanisms such
as the U.S.-China Climate Working Group and institutions like the Environmental Protection
Agency (EPA), which has entered into a Memorandum of Understanding with China’s Ministry
of Ecology and Environment (Ewing, 2021).

Liberal interdependence suggests that increased interconnection between countries
encourages cooperation and reduces conflict. US-China green energy cooperation, despite
technological competition and disputes in the South China Sea, exemplifies this principle. The
COP26 agreement demonstrates sincere efforts to reduce emissions and transition towards
renewable energy sources (Climate Watch, 2024). Non-state actors, including tech firms and
environmental organisations, also play significant roles in this complex interdependence
framework. The private sector's active involvement in clean energy development demonstrates
a broader range of participants (Dugis, 2016). This conceptual framework also reinforces the
notion that cooperation based on interdependence is not devoid of challenges. Philippe Martin
et al (2023) illustrates that economic interdependence does not necessarily prevent conflict
when political and security interests predominate. Studies in international relations categorise
environmental issues as low politics (Zahran & Alfajri, 2023). Consequently, within the context
of US-China green energy cooperation, the classification of environmental issues as low
politics facilitates greater opportunities for collaboration rather than rivalry.

Employing the framework of liberal interdependence, this research examines green
energy cooperation as both an instrument of environmental diplomacy and a mechanism for
managing global interdependence amid geopolitical rivalry. This analysis suggests that
cooperation arises not only from ideological similarities but also can flourish from shared
strategic and pragmatic needs. As Jackson & Serensen (2013) note, liberal interdependence
emphasises that "cooperation can emerge from mutual benefits and shared interests,"
particularly when tackling transnational challenges such as climate change.

Methods

This research adopts a descriptive qualitative approach, employing a case study method to
explore the dynamics of green energy cooperation between two countries or regions. The aim
is to gain an in-depth understanding of phenomena through the interpretation of non-numeric
data (Creswell, 2009). As noted by Arikunto (2013), research methods refer to the various ways
researchers collect data. Qualitative research yields descriptive data, which is articulated
through written or spoken words, reflecting the behaviours observed. Nawawi (2003) points
out that data in case studies can be gathered from diverse related parties, implying that
information is sourced from multiple avenues. Consequently, the findings of this research are
specific to the case under investigation.

The descriptive qualitative approach was chosen because it works well for understanding
how green energy cooperation operates, helping to clarify what the opportunities and
challenges of the cooperation are by looking at the context and interactions between the parties
involved. This research obtains primary data from official documents and secondary data from
journal articles, books, and online media. This research uses an interactive analytical approach
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to analyse the data, which includes the following activities: data gathering, data reduction, data
presentation, and conclusion drawing (Miles et al., 2014).

Results And Discussion
United States and China Green Energy Transition and Their Current State

The United States and China are significantly contributing to the global green energy
transition through increased investment, clean energy production capacity, and ambitious
emissions reduction commitments (Zhang et al., 2022; Cao et al., 2024). China invested USD
546 billion in renewable energy in 2022, more than three times the US's investment of USD
141 billion. The US is increasing its investment through the Inflation Reduction Act (IRA)
2022, providing tax incentives and research funds to accelerate clean energy adoption. China
leads the world in renewable energy production, with a total renewable energy capacity of
1,000 gigawatts (GW) in 2023. The US aims to increase its capacity to 1,200 GW by 2030
(Sayigh, 2024). The US is also focusing on battery technology, smart grids, and electric vehicle
charging infrastructure as part of its long-term strategy towards a low-carbon economy (Lopez
et al., 2025). The United States aims to achieve carbon neutrality by 2050 and reduce emissions
by 50% by 2030 compared to 2005 levels (Xu et al., 2024). China aims to peak emissions
before 2030 and achieve carbon neutrality by 2060 while accelerating the transition from coal
to clean energy (Zhang et al., 2024).

During the Biden administration, US energy policies began to shift towards renewable
energy through tax incentives, strict emission standards, and significant investments in solar
and wind power (Pusdatim, 2024). Companies like Tesla, General Electric, and NextEra
Energy contributed through clean technology innovations (Tjiwidjaja & Salima, 2023). The
Biden administration had strengthened its commitment to the Paris Agreement and set a target
of reducing emissions by 50% by 2030 and achieving carbon neutrality by 2050 (Lashof, 2024).
Through the Inflation Reduction Act 2022, the US allocated USD 369 billion for clean energy,
making it the largest investment in the country's history (Bistline et al., 2023). The US
administration's efforts to tackle the climate crisis, including transitioning to green energy,
were deemed inadequate in addressing the broader climate emergency as shown figure 1 below.

Figure 1. United States’ Overall Rating is Insufficient
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Meanwhile, at the same time, China's centralised political system allowed for the faster and
more efficient implementation of strategic decisions in various sectors, including the economy
and energy. With full control over national policies, the Chinese government could implement
large-scale regulations, contributing to the success of development programs, including the
green energy sector (Wati et al., 2023). As the second-largest economy globally, supported by
the manufacturing, export, technology, and infrastructure sectors (Saragih et al., 2022), China
was and is a major producer of solar panels and wind turbines, with a renewable energy
capacity of over 1,000 GW in 2023 (Simarmata et al., 2023). The country aims to achieve peak
emissions by 2030 and carbon neutrality by 2060 through policies like the 14th Five-Year Plan,
which promotes investment in clean energy and electrification of industrial and transportation
sectors (Feng et al., 2021). Incentives for electric vehicles and advancements in battery
technology are also offered. China is actively engaged in the Paris Agreement and international
cooperation on green energy (Zhou et al., 2021). Despite existing challenges, including reliance
on coal and the necessity for substantial investments, the dedication of both the government
and the industrial sector bolsters China's trajectory towards a sustainable energy future (L1 et
al., 2022). However, China's efforts to transition towards green energy as part of their larger
climate commitment until 2024 are still considered overall highly insufficient, as shown in
figure 2 below.

Figure 2. China's Overall Rating is still Considered as Highly Insufficient
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Despite increasing green energy investments, the US remained one of the largest
contributors to carbon emissions due to its dependence on fossil fuels and coal till the end of
the Biden administration's tenure (Sambodo & Satrio, 2024). Even until now, the United States
remains the country with the highest emission levels, significantly outpacing other nations. At
the same, time China has overtaken Europe, now ranking as the second largest emitter in the
world, as illustrated in Figure 3 below.
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Figure 3. United States is still the biggest contributor to global warming — by far
and China has overtaken Europe as the second -largest emitter in the world

The US is still the biggest contributor to global warming - by far
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Drivers of U.S.—China Green Energy Cooperation

During the years 2021-2024, the United States (US) and China demonstrated their
commitment to the green energy transition, but geopolitical and economic challenges remained
major obstacles to strengthening bilateral cooperation in this sector. Global competition
between the two countries, especially in the fields of technology and economy, created various
barriers that affect access to clean energy technologies and global supply chains. Rising
geopolitical tensions also led to trade policies, restrictions on technology exports, and tighter
protection of domestic industries, all of which contribute to the complexity of the green energy
relationship between the US and China. To better understand, here are some of the key
opportunities and challenges facing the two countries in green energy cooperation during that
time.

Change of Leadership and Direction of US Environmental Policy

The change of leadership from Donald Trump to Joe Biden in 2021 caused a major shift
in foreign policy and approach to environmental issues, reflecting the ideological differences
between the Republican and Democratic Parties. The Republican Party, to which Trump
belongs, was and is known for its conservative, pro-business views and support for a limited
government role. On environmental issues, this party tends to be sceptical of regulations that
are considered to limit economic growth and harm the fossil fuel sector. This attitude was
reflected in Trump's policy of withdrawing the United States from the Paris Agreement in 2017,
cutting the budget of environmental agencies such as the EPA, revoking the Clean Power Plan
programme, and encouraging fossil fuel exploration on federal lands (Gross, 2020; Pompeo,
2019). This nationalistic and protectionist approach led to minimal bilateral climate
cooperation with China, as environmental issues were not a priority in relations between the
two countries.

In contrast, the Democratic Party and President Joe Biden took a more progressive
approach. Biden viewed climate change as a global threat that requires collective action and
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active government involvement. Since taking office, Biden had immediately returned the US
to the Paris Agreement in 2021 and made climate diplomacy a key pillar of foreign policy.
Through policies such as the Clean Energy Plan and the Inflation Reduction Act, Biden
allocated significant investment for clean energy, electric vehicle incentives, and green
technology research, with a target of achieving carbon neutrality by 2050 (The White House,
2024). This approach reopened the space for cooperation with China on transnational issues
such as the green energy transition and carbon emission reduction.

Since the beginning of his presidency, President Joe Biden had taken strategic steps to
strengthen green energy cooperation with China. Unlike the previous administration under
Donald Trump, which withdrew the United States from the Paris Agreement and limited
cooperation with China on climate issues, Biden sought to revitalise environmental diplomacy
as part of United States foreign policy. In January 2021, one of his first acts as president was
to rejoin the Paris Agreement and set a target of net-zero emissions by 2050 (Sweeney, 2021).
Biden emphasised that cooperation with China in green energy was not only important for both
countries but also for the global community in addressing climate change. To achieve this goal,
he appointed John Kerry as Special Presidential Envoy for Climate to lead negotiations with
China and other countries. Biden also integrated green energy policies into his economic
policies by passing the Inflation Reduction Act (IRA) in 2022, which allocated about $369
billion for clean energy and green technology investments (Williams & Smyth, 2023).

Positive Response and Global Interdependence

During the period from 2021 to 2024, China responded positively to green energy
cooperation with the US through its “dual carbon” target, which aims for emissions to peak
before 2030 and for carbon neutrality to be achieved before 2060. The establishment of the
national carbon market in 2021 accelerated China's industrial transition towards lower
emissions (Hou et al., 2023). The two nations are interdependent within the clean energy supply
chain, with the US continuing to import solar panels, lithium batteries, and wind turbines from
China. China produces approximately 80% of the world’s solar cells and over 50% of electric
vehicle batteries (International Energy Agency, 2022). Conversely, China required investment
and technological expertise from the US. While the US had attempted to bolster domestic
production through the Inflation Reduction Act, its short-term dependence on China remains
significant. Consequently, strategic cooperation and dialogue are essential to ensure global
supply stability and foster joint innovation. The subsequent figure illustrates China's
dominance in the global solar panel supply chain and the US's reliance on these products.

Table 1. China’s dominance in the solar panel supply chain

No Country/Region Solar Panel Demand Average Share of Solar Panel
Manufacturing Capacity
1 China 36.4% 84.0%
2 Europe 16.8% 2.9%
3 North America 17.6% 2.8%
4 Asia Pacific 13.2% 9.1%
5 India 6.9% 1.3%
6 Rest of the World 9.1% 0.8%

Source: (International Energy Agency, 2022)

At the 2023 Belt and Road Initiative (BRI) Summit, President Xi Jinping emphasised
the importance of green transformation in cross-border projects, highlighting China's ambitions
as a leader in sustainable development. This was in line with President Joe Biden's policy of
placing clean energy as a priority in US foreign policy. This shared vision opens up
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opportunities for strategic synergy between the two largest emitting countries in addressing
global climate change (Rio et al., 2020).

Increasing the Intensity of Meetings and Dialogue on Green Energy

On November 4, 2020, the day after Joe Biden was elected, the US officially withdrew
from the Paris Agreement, following President Trump's decision in 2017. Trump argued that
the agreement was detrimental to the US economy and favoured countries such as China and
India (McGrath, 2020). This decision was widely criticised because the U.S. is the largest
cumulative carbon emitter in history. However, many cities and states remain committed to the
climate goals. Biden has pledged to rejoin and aims to reduce emissions by 66% by 2035 (The
White House, 2024). At the Climate Ambition Summit, Xi Jinping announced an increase in
China’s climate targets for 2030: a reduction in carbon intensity of >65% from 2005, non-fossil
energy of 25%, an increase in forest stock of 6 billion m?, and a wind-solar capacity of 1,200
GW (Gacek, 2024). This target strengthens China’s economic transition to clean energy and
affirms its role in global climate leadership.

John Kerry and Xie Zhenhua issued a joint statement aimed at strengthening the
implementation of the Paris Agreement and limiting the global temperature rise to below 1.5°C
(U.S. Department of State, 2021). This agreement included commitments to reduce methane
emissions, transition to clean energy, and achieve decarbonisation; however, it was noteworthy
that China had not signed the global methane pact. John Kerry emphasised that cooperation
was crucial for reaching global climate targets, while Greenpeace pointed out that these
commitments must be accompanied by more ambitious steps each year (U.S. Department of
State, 2021). The real challenge lies in effectively implementing the targets set for carbon
neutrality by 2060 for China and 2050 for the US.

Then, Nancy Pelosi's visit to Taiwan led to China suspending climate cooperation with
the US, affecting transnational projects like green technology development and joint emissions
targets. The episode led to US-China relations reaching their lowest point in 30 years,
highlighting the fragility of environmental cooperation amid political conflict (Lo, 2022). At
the G20 Bali Summit, Presidents Biden and Xi agreed to maintain open communication and
avoid conflict, reopening space for cooperation on climate issues (Reuters, 2022). They
supported the establishment of working groups and strategic dialogues on climate change,
health, and food security.

Another visit by US climate envoy John Kerry to Beijing to resume previously stalled
climate cooperation took place amid an extreme heat wave, underscoring the urgency of climate
action (News Agencies, 2023). The focus of discussions included reducing coal and methane
emissions. While China was and is aggressively developing renewable energy, its dependence
on coal remains high due to domestic energy needs (Williams & Smyth, 2023). Although it did
not produce any major breakthroughs, the visit was considered an important step ahead of
COP28, with climate a potential area for collaboration even as political relations remain tense.
Greenpeace's Li Shuo stressed that “the climate crisis cannot wait for political fixes.”

The intensity of the meeting and dialogue continued as The Sunnylands Statement was
released on November 14, 2023, establishing an important turning point in climate cooperation
between the US and China. Both nations pledged to limit global temperature rise to below 2°C,
with a maximum effort of 1.5°C. The focus is on reducing non-CO: emissions, transitioning to
renewable energy, and reducing dependence on fossil fuels (Embassy of the People’s Republic
of China in the United States of America, 2023). The statement also called for collaboration on
the circular economy, resource efficiency, plastic waste management, and forest protection. It
was and is expected to be a catalyst for a global agreement.

Another worth mentioning event of close dialogue conducted between the nations during
the Biden Administration was the second meeting of the U.S.-China Working Group on
Enhancing Climate Action in the 2020s, which was held in Beijing on September 4—6, 2024,
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led by John Podesta and Liu Zhenmin. The main agenda included the implementation of the
2030 NDC, preparation for the 2035 target, energy transition, and reducing methane emissions
through a circular economy approach (Gacek, 2024). Hence, both countries welcomed
cooperation forums such as the Circular Economy Cooperation Forum and the Subnational
Climate Action Roundtable and agreed to co-host the Methane and Other Non-CO. GHG
Summit at COP29 in Azerbaijan. Despite geopolitical tensions, this cooperation at that time
reflected the recognition that the climate crisis was a shared challenge that requires global
leadership, including in climate finance and the implementation of Article 6 of the Paris
Agreement (International Institute for Sustainable Development, 2024).

Strategic Role of EPA in Green Energy Cooperation

The Environmental Protection Agency (EPA) played a key role in national climate policy
and global environmental diplomacy, especially under the Joe Biden administration. In addition
to being a domestic regulator, the EPA has strengthened the US position in international green
energy cooperation, including with China, through a scientific and technocratic approach. This
cooperative endeavour sought to promote innovative sustainable technologies while tackling
urgent global issues like pollution and climate change. In addition to boosting its reputation
internationally, the EPA's emphasis on data-driven tactics inspires other countries to make
comparable environmental protection pledges.

First, the EPA tightened vehicle and power plant emissions regulations to encourage a
clean energy transition. Through the Clean Cars Rule, the EPA targets a reduction of 7.3 billion
tonnes of CO: emissions in 2027-2032. This standard was an international reference, including
for China, which was also trying to reduce its dependence on coal (Environmental Protection
Agency, 2024). These measures aimed to improve air quality and promote technological
innovation in the automotive and energy sectors. As countries around the world looked to align
with these standards, the momentum towards sustainable practices was likely to accelerate
globally at that time.

The second development was that the Environmental Protection Agency (EPA) signed a
memorandum of understanding (MoU) with the Ministry of Ecology and Environment of
China. The purpose of this agreement was to work together on the exchange of pollution
monitoring technology and a digital emission inventory system. Due to the fact that this
collaboration has taken place, the accuracy of China's emission data in industrial regions like
Hebei and Shandong has been improved (Ewing, 2021).

Third, the EPA was active in global forums such as the COP and G20. In addition to
being involved in the harmonisation of environmental standards and the decarbonisation of
heavy industries, the agency had compiled data and roadmaps for the Global Methane Pledge
(COP26). This report was published by the G20 Climate and Energy Joint Committee in 2023.
The Environmental Protection Agency (EPA) significantly contributed to bridging the gap
between domestic policy and international commitments, facilitating the United States'
transition to green energy.

US-China Green Energy Cooperation: Opportunities and Areas

The following section outlines the agreements and commitments established in green
energy cooperation between the United States and China, along with associated areas of
collaboration, during 2021-2024. This partnership encompassed several significant initiatives,
including the creation of the U.S.-China Climate Working Group, which concentrates on
methane reduction, energy transition, and promoting a circular economy. Furthermore, the
United States and China entered into various strategic agreements regarding green energy
cooperation, covering aspects such as technology investment, knowledge transfer, and research
collaboration.
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First, the re-establishment of the U.S.-China Climate Working Group in 2023 aimed to
achieve emission reductions through energy transition, industrial efficiency, and the circular
economy (Lewis, 2020). Both the U.S. and China committed to enhancing their renewable
energy capacities by 150 GW and 300 GW, respectively, by 2025 (Franssen, 2025). This
collaboration included technology transfer, green finance, and the implementation of clean
technologies, such as carbon capture and storage. According to the World Resources Institute
(2023), this partnership could lead to a reduction of up to 3 billion tonnes of CO: equivalent by
2030 and the creation of over 4.5 million green jobs (Fransen et al., 2014).

Second, following their commitments made at COP26 and COP27 to reduce methane
emissions, both countries established a measurement, reporting, and verification (MRV)
framework for the energy and agriculture sectors. Their goal is to achieve a 30% reduction in
global methane emissions by 2030 (Yifan, 2021; International Energy Agency, 2022). They
are employing technologies such as satellites and drones to detect methane leaks, which could
potentially reduce emissions by as much as 75% (European Commission, 2021). A total
investment of USD 1.2 billion has been earmarked for research and demonstration projects in
Sichuan and the Permian Basin.

Thirdly, the Sunnylands Agreement was a means by which the two nations encourage
joint investment in environmentally friendly technologies such as green hydrogen, smart grids,
and lithium-ion batteries (Ball-Burack et al., 2024). With the assistance of raw materials from
China as well as patents and capital from the United States, the primary objective was to
increase the capacity of battery production by forty percent by the year 2026. In addition to
this, they established a Clean Tech Fund with a value of five billion United States dollars to
invest in sustainable urban development and renewable energy startups. According to estimates
provided by BloombergNEF (2025), this collaboration has the potential to mitigate the
emission of 5.2 billion tonnes of CO: equivalent by the year 2040.

Challenges of US-China Green Energy Cooperation

While US—China green energy cooperation showed positive prospects in the 2021-2024
period, its implementation faced significant challenges. One of the main obstacles was
domestic political dynamics, including changes in policy direction resulting from leadership
transitions, which create uncertainty about long-term commitments. The difficulty was evident
from the differences in climate policy approaches between the Trump and Biden eras, which
affect the consistency of bilateral cooperation. Technological rivalry was also a challenge, with
both countries competing to become global leaders in low-carbon energy sectors such as
batteries, solar panels, and energy storage systems. This competition often hinders openness in
technology transfer due to economic and geopolitical security considerations. Additionally,
constraints related to infrastructure and funding, along with competing domestic priorities,
complicated the implementation of cooperation. The success of long-term cooperation depends
heavily on the ability of both countries to align national interests with global commitments and
build an adaptive and resilient approach to climate governance.

Domestic Political Challenges (Change of Leadership)

With regard to the development of green energy in both the United States and China,
domestic policies are an essential component. For the United States of America, the
implementation of clean energy policies has been plagued by uncertainty as a result of policy
shifts brought about by presidential transitions. Under the administration of Barack Obama, the
United States of America took steps to cut carbon emissions and became a party to the Paris
Agreement in 2015 (Bailey, 2019). However, Trump reversed this policy by withdrawing from
the agreement and relaxing environmental regulations (Selby, 2019). As soon as Joe Biden
took office, the United States of America recommitted itself to the Paris Agreement and passed
the Inflation Reduction Act of 2022, which allotted USD 369 billion for clean energy. Although
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it was progressive, the industry was and is still confronted with long-term uncertainty as a result
of the possibility of policy changes with each new federal administration (Barichella, 2023).

This change of leadership and policy is more likely to occur in the United States due to
the intense competition between the Democratic Party and the Republican Party, coupled with
the democratic system the country has adopted. This system enables vibrant civil society
organisations and other entities to influence government decisions regarding green energy. In
contrast, leadership changes in China have been relatively stable, primarily because of the
strong dominance of the Chinese Communist Party within the political and governmental
framework. However, this arrangement does not imply that China is immune to policy changes
when there is a shift in the highest level of leadership. As long as the Communist Party does
not present a new political blueprint for green energy, the likelihood of drastic changes remains
minimal.

Both the United States of America and China are required to formulate energy policies
that are both consistent and long-term. To make a meaningful contribution to the fight against
climate change and to ensure a successful transition to green energy, it is essential to ensure
policy stability in the United States and to reduce China's reliance on coal (Kayani et al., 2024;
Feng et al., 2021). This collaboration could lead to innovative solutions and technologies that
benefit not only their respective nations but also the global community. A unified approach
may facilitate the sharing of best practices and resources, ultimately advancing the global
agenda for sustainable development.

Technological Competition Challenges

The technological competition between the United States (US) and China during the
Biden administration, even until now, has had a significant impact on the green energy industry.
The US restricts the export of semiconductors and advanced manufacturing technologies to
China, which are essential for the production of batteries, solar panels, and smart energy
systems. This policy hinders innovation and capacity development of renewable energy
technologies in China (Kim et al., 2024). Through the “Chip War” policy, the US also prohibits
the sale of technology to companies such as Huawei and SMIC, slowing the integration of
advanced technologies in electric vehicles and smart grids (Mirrlees, 2024). In response, China
has significantly increased its investment in domestic research and development and now
controls over 60% of global production of rare earth elements (REEs), which are crucial for
wind turbines and electric vehicle batteries. However, the US's restrictions on technology
exports could intensify geopolitical tensions and disrupt global supply chains for green energy
(Batsikadze, 2024).

The trade war that began in 2018 has exacerbated the situation. High tariffs imposed on
green energy products, including solar panels and batteries, have resulted in market uncertainty
and hindered bilateral cooperation (Liu, 2025). For instance, the tariffs applied by the US on
solar panel imports from China have increased prices in the domestic market, thereby slowing
the adoption of renewable energy—not only in the US but also in other countries that depend
on such imports (Fang, 2020).

The US has also restricted Chinese investment in clean energy, particularly in power
infrastructure and energy storage projects, thereby weakening technology transfer and research
collaboration. In response, China has restricted exports of critical raw materials such as gallium
and germanium, which are essential for green energy and semiconductor technologies,
exacerbating global supply chain disruptions (Fang, 2020). Despite both countries’
commitment to green energy, these tensions are hampering innovation and investment.
Collaborative strategies, such as limited technology exchange mechanisms in the green energy
sector, are necessary for the two countries to continue working together without compromising
their respective strategic interests.
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Infrastructure and Financing Challenges

The transition to green energy requires robust infrastructure and sustainable financing.
The United States and China face distinct challenges in terms of grid capacity and the financing
of clean energy projects. The US power grid is marked by fragmentation, which hampers its
ability to accommodate intermittent renewable energy sources. In contrast, China has
demonstrated expertise in using ultra-high-voltage (UHV) technology to effectively distribute
energy from rural areas to major urban centres (Al-Shetwi, 2022; Leonard et al., 2020; Shi &
Moser, 2021; Li et al., 2020).

Energy storage represents a considerable challenge due to the unpredictable nature of
renewable energy sources. The United States is investing in lithium-ion batteries and hydrogen
technology; however, the requisite infrastructure is still under development. Conversely, China
has positioned itself as a leading battery manufacturer with a robust supply chain, although it
continues to pursue long-term storage solutions (Al-Shetwi, 2022; Shafique et al., 2022).
Additionally, electric vehicle infrastructure in the United States is insufficient, characterised
by a lack of charging stations, whereas China has developed an extensive EV charging network
consisting of millions of stations (Nicholas et al., 2019; Ou et al., 2020).

In terms of funding, the United States has relied on tax incentives and private investment,
particularly through the USD 369 billion Inflation Reduction Act (IRA) of 2022 (Meunier,
2024) his approach remains unchanged beyond Biden’s administration. However, American
investors frequently demonstrate reluctance to invest internationally due to perceived risks and
uncertainties surrounding returns (Stein et al., 2022). In contrast, China leverages government
investment and prioritises long-term projects, especially the Belt and Road Initiative (BRI),
which finances green energy infrastructure in developing countries and is supported by
significant credit lines from state banks (Liu, 2025).

Differences in regulations, investment policies, and geopolitical tensions have hampered
green energy financing cooperation between the two countries. Import tariffs and restrictions
on technology exports also complicate capital flows and innovation (Dar & Javid, 2025).
However, by combining the US advantage in technological innovation and private sector
dynamics with China's strategic production and financing capacity, cooperation that have been
built during this Biden administration can accelerate the global clean energy transition.
Therefore, closer diplomacy and collaboration are needed to address infrastructure and
financing challenges for a sustainable future (Dar & Javid, 2025).

Conclusion
The research concludes that the opportunity for green energy cooperation between the United
States and China was realised due to several driving factors, including the change of leadership
from Donald Trump to Joe Biden, positive responses and global interdependence, increasing
intensity of meetings and dialogues on green energy cooperation between the two countries,
agreements and commitments to cooperation, and the strategic role of the EPA (Environmental
Protection Agency). The areas of cooperation included increasing investment in renewable
energy technology, technology transfer, and collaboration in clean energy research and
development. With this cooperation, the two countries could exchange innovations and
technologies that can accelerate the transition to more environmentally friendly energy sources.
Additionally, this cooperation contributed to bridging the gap in achieving global climate
targets, particularly in supporting international agreements like the Paris Agreement. With
increasing investment, the development of green energy reduces dependence on fossil fuels
and encourages sustainable economic growth, which has the potential to create new jobs and
increase competitiveness in the clean energy industry.

Despite the numerous opportunities for green energy cooperation between the United
States and China during the Biden administration, significant challenges remained. One of the
primary challenges, even following the conclusion of Biden's term, is the changing leadership
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dynamics within both countries, which have influenced domestic and foreign policies regarding
green energy. The United States often sees policies and regulations change with each new
government, whereas China employs a centralised approach to energy decision-making.
Additionally, technological competition poses a barrier to cooperation, particularly concerning
the development and market dominance of clean energy technologies. Geopolitical factors,
including trade tensions, economic sanctions, and ideological differences, further complicate
bilateral relations, thereby affecting the sustainability of cooperation in the green energy
transition. With Donald Trump’s return as president of the United States, known for his
climate-unfriendly policies, the future of such cooperation remains uncertain.

The impact of green energy cooperation on global geopolitics shows that collaboration
between the United States and China affects their bilateral relations and has broader
implications for global energy stability. As the two largest economic powers in the world,
energy decisions and policies adopted by both countries will affect the dynamics of the
international energy market. The success of this cooperation has the potential to encourage
other countries to accelerate the green energy transition and increase their commitment to
climate change mitigation, but failure would bring negative impacts to the world. In addition,
collaboration in the field of green energy can also be an effective diplomatic tool to ease
geopolitical tensions and create more stable relations between the two countries.
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