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Frequently Asked Questions – Global trade in the energy transition: Principles for clean energy supply chains & carbon pricing 
Contents
· Section 1: About the ETC
· Section 2: About the Briefing Note and its Impact
· Section 3: Geopolitics and Broader Context
Section 1: About the ETC 
What is the Energy Transitions Commission and what is its mission? 
The Energy Transitions Commission (ETC) is a global coalition of leaders from across the energy landscape committed to achieving net-zero emissions by mid-century in order to limit global warming to well below 2°C and as close as possible to 1.5°C. 
Our Commissioners come from a range of organisations – energy producers, energy-intensive industries, technology providers, finance players and environmental NGOs – which operate across developed and developing countries and play different roles in the energy transition. This diversity of viewpoints informs our work: our analyses are developed with a systems perspective through extensive exchanges with experts and practitioners. Our ambition is to inform the decisions of public and private decision-makers and support the leaders at the forefront of climate action to speed up the deployment of low and zero-carbon solutions. 
A list of our commissioners can be found here:  http://www.energy-transitions.org/who/
Our ambition is set out here: https://www.energy-transitions.org/ambition/ 
Who funds the ETC? 
The ETC is primarily funded by the organisations with which our Commissioners are affiliated. Membership fee levels depend on the size and nature (for-profit or not-for-profit) of the organisation. Commissioners all have equal voice and representation on the Commission regardless of whether their affiliate organisation finances the ETC or not. In addition, some of the ETC’s work programmes, in particular in China and India, are funded by philanthropic organisations. 
The funding we receive finances the ETC’s secretariat, analytical programmes, stakeholder outreach and communications. 
Who are the Commissioners and how were they selected? 
As of May 2024, the Commission’s membership includes over 50 leaders coming from energy companies, energy-intensive industries, technology providers, financial institutions, environmental NGOs and academia. They operate across developed and developing countries and play different roles in the energy transition. Commissioners are selected based on their commitment to working towards a net-zero-emissions economy by mid-century. 
We endeavour to diversify the Commission’s membership in terms of sector, nationality and gender. The Commission is chaired by Lord Adair Turner who works alongside the ETC’s senior leadership team. A list of Commissioners can be found on our website at: http://www.energy-transitions.org/who/ 
Are the organisations with which your members are affiliated backing this report? 
This report was developed in consultation with ETC Members but it should not be taken as members agreeing with every finding or recommendation. The institutions with which ETC’s Commissioners are affiliated have not been asked to formally endorse this briefing
Why have ETC Commissioners not been asked to endorse this note? 
Global trade in the energy transition: Principles for clean energy supply chains & carbon pricing builds on existing ETC analysis, Better, Faster, Cleaner: Securing clean energy technology supply chains. The institutions with which ETC’s Commissioners are affiliated have not been asked to formally endorse this briefing. However, ETC members have been consulted in the development of this work. This should not be taken as ETC members agreeing with every recommendation in the briefing.. This should not be taken as ETC members agreeing with every recommendation in the briefing.
Does the ETC speak to the challenges of both developed and developing countries? 
ETC’s analysis is informed by collaborating with local partners – in Australia, Canada, China, Europe, India, Japan, India, Indonesia and the United States - who have deep country knowledge and play a key role in strengthening and stress-testing our global analyses in light of regional specificities. We advocate that all developed economies should reach net-zero emissions by 2050, while developing countries should do so by 2060 at the latest, though some, particularly those with abundant renewable resources, may decarbonise earlier due to falling costs of clean technologies like solar PV and batteries.
In this briefing, we emphasise that global climate and trade policies must be equitable as well as effective. We highlight, for example, that carbon border adjustment mechanisms (CBAMs), while sometimes criticised by emerging economies, are not inherently protectionist, but a necessary tool to enable ambitious climate action by developed countries without offshoring emissions. At the same time, we recognise the real challenges developing countries face in implementing domestic carbon pricing, due to limited administrative and data capacity. That’s why we propose allocating a portion of CBAM revenues to support climate finance flows and technical assistance to lower-income countries.
We also stress that once a level playing field is established through international carbon pricing or CBAMs, developed countries should not use trade policy to prevent green industrial relocation to lower-cost regions. For example, green iron and sustainable aviation fuel may be most cost-effectively produced in countries like India or Brazil due to their natural advantages in renewable energy and bioresources. Blocking such relocation risks undermining global decarbonisation efforts and unjustly restricting the growth potential of developing economies.
Section 2: About the Briefing Note and its Impact
Who is the paper aimed at? Who is your target audience? 
This briefing note is aimed at policymakers, economic/trade organisations (e.g., WTO, OECD, UNCTAD, UNIDO), and business/industry groups (e.g., International Chamber of Commerce, IMO, GMF) that play a crucial role in international trade.
How much of the paper is constituted of new analyses vs. integration of previous publications? 
The briefing note builds on existing ETC analyses, in particular, Better, Faster, Cleaner: Securing clean energy technology supply chains (2023), and includes external analyses by organisations such as the World Meteorological Organization (WMO), Intergovernmental Panel on Climate Change (IPCC), BloombergNEF (BNEF), International Energy Agency (IEA), World Trade Organization (WTO), Mission Possible Partnership (MPP), World Bank, and Ember. These sources provide international insights related to trade, finance, and industry.
Who has carried out the underlying analysis?
The ETC secretariat, provided by Systemiq conducted the underlying analysis. This briefing was developed in consultation with ETC members, member experts and the ETC’s broader network of external experts.
Why is China dominant in clean technology manufacturing?
China has established itself as a leader in clean technology through significant investments in research and development, leading to technological advancements and economies of scale, and resulting cost reductions.
· Strategic, Coordinated Vision: China's Five-Year Plans have set clear targets for the development and deployment of clean technologies, ensuring long-term policy consistency. 
· Guaranteed Demand: Deployment targets create predictable local demand, providing a reliable market for new technologies. For example, the government set a national target of 110 GW of installed solar capacity in the 13th Five-Year Plan, guaranteeing significant volumes of demand for manufacturers.
· Cheap Funding: Guaranteed demand reduces investment risk, which in turn lowers the cost of capital for clean technology projects. This predictability, combined with China's high domestic savings rate and government provision of concessionary loans, enables access to low-cost financing.
· Government Support: National and local subsidies, R&D funding, supportive policies, and investments in infrastructure have been instrumental in scaling China's clean technology industries.  It is important to note that similar strategies have been employed by other countries as well, such as Germany’s support for solar PV production in the 2000s.
· Entrepreneurial Environment: A strong science and research base, widespread technical skills, and a dynamic entrepreneurial ecosystem have helped China establish technological leadership in cutting-edge clean technologies while becoming the world's lowest-cost producer.
How should countries think about “security” in clean tech trade?
There are two key aspects of security in clean tech:
· Energy Security: The risks associated with importing clean technology are smaller than those from fossil fuel dependency. Solar panels and wind turbines continue to provide energy even if supplies are cut, whereas fossil fuel disruptions lead to immediate shortages.
· National Security: Trade dependencies could cause supply issues for products with military uses and make remote software control vulnerable to cyberattacks. However, in general, the clean technologies driving the energy transition are not entirely militarily relevant; and in relation to remote software control risks it is important to recognise that different technologies fall along a spectrum of risk: 
· At the highest risk, are technologies like grid control software, which are central to nationally important infrastructure, involve real-time data flows, and could be vulnerable to cyber threats or external manipulation. 
· At the low-end of the risk spectrum are battery cells and packs, electrolysers, and solar PV modules, all of which present minimal security concerns, as they are primarily hardware-based with no significant data or control vulnerabilities. 
Each technology requires case-by-case risk assessment, with potential government mitigation measures like those imposed by Committee on Foreign Investment in the United States (CFIUS) on Chinese battery companies.
The ETC also points to another aspect of “security” that can be considered:
· Economic Development Objectives (also known as economic security): This involves creating jobs and value in technologies crucial to future growth. The feasibility and benefits of such development vary significantly by specific technology. For example, solar panels are highly standardised and mass-produced, making it difficult to create a domestic supply chain without high subsidies or accepting higher prices. On the other hand, electric vehicles (EVs) require significant design customization and have substantial local employment opportunities, making them more suitable for domestic supply chain development.
What is a Carbon Border Adjustment Mechanism (CBAM) and how does it work?
A Carbon Border Adjustment Mechanism (CBAM) is a policy tool designed to address the issue of carbon leakage and ensure a level playing field for industries subject to carbon pricing. It works by imposing a carbon price on imports equivalent to the carbon price faced by domestic producers. This mechanism aims to prevent “carbon leakage” which occurs when industries relocate to countries with lower or no carbon pricing, thereby undermining the efforts of countries trying to decarbonise their own industries.
How is the EU implementing its CBAM, and what are its limitations?
The European Union (EU) has implemented a CBAM as part of its broader Fit for 55 climate package. The EU CBAM targets emissions-intensive and trade-exposed sectors such as iron and steel, cement, aluminium, fertilisers, hydrogen, and electricity. The mechanism is being rolled out in two phases:
· Transition Phase (until December 2025): This phase focuses on reporting embedded emissions, allowing businesses and regulators time to build capacity and develop systems for emissions data collection and verification, without financial obligations.
· Full Implementation Phase (beginning January 2026): Importers must buy CBAM certificates to cover the carbon price differential between their country of origin and the EU. Free Emission Trading Scheme (ETS) allowances will be gradually phased down, starting small to avoid market disruption but completely gone by 2034.
The EU CBAM aims to ensure that domestic production and imports to the EU face the same carbon price, thereby preserving a level competitive playing field 5. It also seeks to create an incentive for other countries to introduce carbon prices for internationally traded energy-intensive sectors.
Section 3: Geopolitics and Current Context
What does the briefing note suggest about using tariffs and subsidies responsibly?
Many countries are currently using a combination of tariffs (e.g., on imported EVs, or solar panels) and subsidies (e.g., tax breaks, government-backed loans, direct subsidies) to incentivise the development of low-carbon manufacturing and industry.
Both can play a role but should be deployed in ways that neither permanently and significantly increase the cost of clean technologies nor exclude the beneficial stimulus of international competition. This implies a preference for: 
· Time-bound subsidies, not permanent tariffs: Targeted, time-limited subsidies can support the growth of domestic industries without creating long-term inefficiencies. By contrast permanently protecting structurally higher-cost industries risks making clean technologies more expensive and less competitive, ultimately slowing their adoption. Governments should focus on policies that provide short-term support while ensuring industries become cost-competitive over time.
· WTO Compliance: Where tariffs are considered, they should be based on a clear, objective assessment of the scale of existing subsidies in other countries, in line with WTO rules.  By aligning tariff policies with international trade norms, countries can foster domestic manufacturing while maintaining a fair and open global market for clean technologies. 
While recent subsidy programs have prompted renewed debate over market distortion and free trade, it is important to recognise that clean technology cost reductions over the past two decades have been significantly driven by earlier subsidies, particularly in China, the EU, and the US. These early-stage interventions helped scale production, reduce prices, and make technologies like solar PV and EVs globally competitive. 
The current wave of subsidies, by contrast, is often focused on securing domestic employment, rebuilding supply chains, or enhancing energy sovereignty. Recognising this distinction helps shift the debate from one of “free market versus intervention” to one of strategic timing and purpose.
The US has actively raised tariffs on Chinese EVs and solar panels, is this incompatible with your guiding principles?
Our principles call for fact-based, WTO-compliant measures, especially when it comes to trade in clean technologies. But the US tariffs on Chinese EVs and solar panels appear driven more by domestic political pressure than by any transparent, objective assessment of unfair subsidies. There has been a temporary 90-day pause but nothing in the US-China trade war is being driven by rational thinking.
While countries do have the right to defend against market distortions, that must be done within a rules-based system. Permanent protectionism is not a climate strategy. If we’re serious about accelerating the transition, we need cooperation.
Is China’s dominance in clean energy technology supply chains due to its unethical labour practices and low environmental standards?
Some countries have voiced concern regarding the carbon intensity of production and possible use of forced labour in some existing clean technology supply chains, forming part of the justification to nearshore supply chains and increase transparency or access to clean energy generation. While some concerns are valid, industry action and supply chain traceability are moving to address these concerns. Also, other industries like household goods or fashion involve a significant manual labour component, however, the manufacturing of clean technologies is heavily automated.
How do you respond to critics who say your principles could legitimise Chinese overcapacity and undercut global competition?
The ETC believes that the physical location of supply chains plays a far greater role in economic development and clean technology manufacturing than the ownership of assets. By focusing on where production occurs rather than who owns the factories, nations beyond China can reap significant benefits in job creation, technology transfer, and industrial growth.
Foreign-owned companies can deliver substantial economic and social value by establishing manufacturing operations within a country. Historically, inward investment has been a crucial driver of technology transfer and skill-building. For example:
· The UK’s automotive sector, though almost entirely foreign-owned, directly employed nearly 200,000 people in 2023 and produced over 900,000 vehicles.
· In the 1990s and 2000s, China leveraged foreign direct investment to fuel its industrial boom, creating a foundation for long-term growth. 
· Toyota’s investments in the United States during the early 1990s introduced the Kaizen manufacturing philosophy, revolutionising efficiency and quality in American auto plants.
· In Indonesia, Samsung’s investments have not only generated thousands of jobs but have also elevated the nation as a rising electronics exporter. 
[long version]
The importance of leveraging established expertise becomes even clearer when examining cases of industrial setbacks:
· BritishVolt in the UK struggled due to gaps in technical knowledge and proven technology, despite substantial government support. 
· Similarly, NorthVolt in Sweden faced challenges in building industrial capacity without access to existing company expertise or the ability to transfer best practices. 
These failures underscore the risks of attempting to develop supply chains in isolation, without the benefit of foreign collaboration.
To ensure inward investments contribute to lasting industrial capabilities, governments can deploy policy tools such as joint ventures, local content requirements, and technology licensing agreements. China’s early FDI strategy required foreign companies to form joint ventures with domestic partners, facilitating the transfer of technical knowledge and operational expertise.
· In the US, current funding under the Inflation Reduction Act (IRA) ties battery manufacturing subsidies to rising local content requirements. 
· Similarly, Indonesia’s 35% local content requirement for key industries has been instrumental in supporting domestic supply chain development, with plans to increase this threshold to 40%.
ETC advocates for a global approach where nations prioritise the strategic location of supply chains over asset ownership. By welcoming inward investment and fostering local manufacturing capabilities, countries can achieve long-term industrial growth while playing a pivotal role in advancing clean technologies worldwide.
You promote CBAMs but warn against protectionism, but isn’t the EU’s CBAM already pricing out lower-income countries unfairly?
The concern that CBAM could price out poorer countries is valid, and it speaks to why design and implementation matter. A well-designed mechanism can create incentives for lower-income countries to adopt carbon pricing in a way that benefits them. If a country sets its own carbon price, any charges collected under CBAM are reduced accordingly, meaning those revenues stay in-country, rather than flowing to the EU.
In that sense, CBAM can be more than a compliance tool, but this only works if it’s paired with real support: technical assistance to help set up carbon pricing systems, transparency in how emissions are measured, and a commitment to channel some CBAM revenue back into climate finance. 

What is your point of view on the BRICs actively opposing the EU CBAM?

We recognise the concerns raised by BRIC countries over the EU CBAM, particularly around market access and the risk of unilateral climate measures becoming a form of green protectionism. 
Properly designed CBAMs, that are transparent, WTO-compliant, and provide exemptions or credit for equivalent climate efforts, can be a powerful incentive for countries to develop their own carbon pricing systems. In fact, they offer developing countries a financial and strategic rationale to implement domestic carbon pricing, so that the revenues stay at home rather than flowing to importing countries like those in the EU.
Ultimately, climate policy needs to be coordinated and cooperative. The real goal should be a shared international framework on carbon pricing, not fragmented or adversarial approaches. CBAMs are not the ideal end-state, but they can be a necessary step on the path toward global convergence.

How can developing countries respond to CBAMs?
The ideal response from developing countries would be to introduce carbon prices for the heavy industry sectors of the economy, rising gradually towards European levels, and with the end result of a broadly common carbon price. 
Recognising that implementing a carbon price can be quite difficult, developing countries should apply for capacity-building assistance from existing programs, such as the Partnership for Market Implementation (PMI) administered by the World Bank, which offers technical support and funding for the development of carbon markets. Other mechanisms include the Initiative for Climate Action Transparency (ICAT), which supports the development of national MRV (monitoring, reporting, and verification) frameworks, and the Climate Action for Jobs Initiative, which helps integrate climate and labour policy. 
Countries can also continue to request that a portion of revenues collected by CBAM be allocated to helping those countries that have directly faced the CBAM.
It was recently reported that in the US, that some solar panel inverters from China contained communication devices. Is this a national security risk?
We should examine these situations on a case-by-case basis. Generally, solar panels themselves present minimal national security concerns. They are largely hardware-based products with no significant data or software control systems that could be exploited. Unlike technologies such as grid control software which involve real-time data and potential cyber vulnerabilities. Solar PV modules are low-risk from a national security standpoint. As such, they should generally not be treated as security-sensitive technologies in trade and investment decisions.

In the Trump era with the global tariff wars, is the WTO still a credible organisation? 

Many of President Trump’s recent tariffs measures were imposed without reference to WTO rules. This signalled a shift away from rules-based trade toward more unilateral, strategic action. 
However, WTO consultations were requested by China, Canada and the European Union in response. These actions—which will continue despite the 90-day pause on the reciprocal tariffs—may end up being symbolic, as the US’s commitment to WTO rules and the WTO as an institution is not what it once was. The US has even stopped paying into the WTO budget. But these legal actions signal that for other WTO members, the WTO remains an important part of the international architecture for free trade.[footnoteRef:2] [2:  Freshfields (2025), https://riskandcompliance.freshfields.com/post/102k86k/trumps-tariffs-wto-consultations-requested-by-china-canada-and-the-european-un ] 

There is also criticism that the Inflation Reduction Act provides an unfair advantage in clean technology development. Does it also violate WTO rules?
Policies like the US Inflation Reduction Act, while driving much-needed investment in clean technologies, have raised concerns globally, especially in Europe and among developing economies, about fairness and market distortion. A renewed role for the WTO could be to help define transparent rules and guardrails for climate-aligned industrial policy, ensuring that the path to net zero remains competitive but cooperative.
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