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Welcome to the Spring edition of The Road to Net Zero, a World Commerce Review 
supplement. This publication has been prepared in response to readership demand for an overview of the steps 
being taken in the transition to a cleaner and greener sustainable world.

All aspects of climate action are examined, with the most respected authors providing the reader with the most 
comprehensive information available. Our brief is to provide all the data necessary for the readership to make 
their own informed decisions. All editorials are independent, and content is unaffected by advertising or other 
commercial considerations. Authors are not endorsing any commercial or other content within the publication. ■

Foreword
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Summary

The 2022 United States Inflation Reduction Act (IRA) is a significant and welcome climate law. It also includes trade-
distortive subsidies, including local-content requirements prohibited under World Trade Organisation rules – the 
first time the US has done this and a blow to the international trading system that could trigger protectionism in 
other countries.

The expected IRA green subsidies are of similar size to those available in the European Union, except in renewable 
energy production, where EU subsidies remain far larger. However, there are important qualitative differences. 
Some IRA subsidies discriminate against foreign producers while EU subsidies do not. IRA clean-tech subsidies 
are simpler and less fragmented, and they focus mainly on mass deployment of green technologies rather than 
innovation.

The IRA will likely harm Europe through its competitiveness effect, while it will likely benefit climate transition in 
Europe and most of the rest of the world. However, the magnitude of both effects is very uncertain, partly because 
the IRA will induce substitution away from Chinese inputs.

By forcing the reorganisation of supply chains, the IRA may make the EU and other economies more competitive 
relative to China. It may also initially slow the green transition. But in the longer run, this effect should be 
outweighed by the reduction in the cost of clean tech driven by the IRA.

In responding to the IRA, the EU should not just seek to protect its competitiveness relative to the US but to 
pursue broader aims, including competitiveness in general, speedy decarbonisation and broad foreign policy and 
development policy goals.

https://www.worldcommercereview.com
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These aims imply that the EU should not impose local-content requirements of its own, should not loosen state-aid 
rules and should not mimic the IRA’s approach to manufacturing subsidies.

Rather, it should focus on boosting its structural competitiveness, formulate a trade policy response that includes 
reform of the international subsidies regime, and develop an instrument for EU-level subsidies that focuses on 
early-stage development and increasing EU resilience to trade disruptions.

The Inflation Reduction Act has exacerbated EU fears 
that clean-tech companies will shift their production 
to the United States

https://www.worldcommercereview.com
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1 Introduction
The 2022 United States Inflation Reduction Act (IRA), a legislative package combining large-scale green subsidies 
with healthcare savings and new revenue measures, is a milestone in US climate policy. While less effective than 
combining green subsidies with carbon pricing (Roy et al 2021), the IRA is expected to close two-thirds of the 
greenhouse-gas emissions gap between current policy and the US 2030 climate target. By driving down the cost of 
developing and deploying clean energy, the IRA would also make it easier to close the remaining gap (Jenkins et al 
2022).

However, the IRA contains protectionist elements. These include subsidies conditional on local-content 
requirements that are prohibited under World Trade Organisation rules, and large-scale manufacturing subsidies 
that are likely to be market- and trade-distortive.

The IRA has exacerbated European Union fears that clean-tech manufacturers and adopters will shift their 
production to the United States, in search of an attractive mix of subsidies and low energy costs.

This policy brief explains what is in the IRA, how it compares to EU green industrial policies, what the IRA’s impact 
on the EU and other economies might be, and how the EU should react. Our analysis has four main conclusions.

First, EU and expected IRA green subsidies are of about similar size, except in renewable energy production, where 
EU subsidies remain far larger. However, there are significant qualitative differences.

Some IRA subsidies discriminate against foreign producers while EU subsidies do not. IRA clean tech subsidies are 
simpler and less fragmented. The also focuses mainly on mass deployment of green technologies, whereas EU-level 
support tends to be more focused on innovation and new technologies.

https://www.worldcommercereview.com
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Second, the IRA will likely harm Europe through its competitiveness effect, while it will likely benefit climate 
transition in Europe and most of the rest of the world. This said, the magnitude of both effects is very uncertain.

Some IRA local content requirements could be circumvented. Demand for clean-tech products in Europe and 
elsewhere could rise both in the face of US capacity constraints and because the IRA induces substitution away 
from Chinese inputs.

By forcing the reorganisation of supply chains and diverting resources to the US, the IRA, may initially slow the 
green transition outside the US. But in the longer run, the reduction in the cost of clean tech induced by the IRA 
should outweigh these costs.

Third, to our knowledge, the IRA marks the first time that the US has enacted WTO-inconsistent local-content 
requirements. This is a further blow to the international trading system, both as a signal that the system’s historically 
most powerful sponsor no longer cares, and because it may trigger protectionist responses in other countries, 
rendering international trade in green technology more fragmented and less efficient, and hence less effective in 
supporting the net zero transition.

Fourth, in responding to the IRA, the EU should not just seek to protect its competitiveness relative to the US but 
should pursue broader aims, including competitiveness in general, speedy decarbonisation and broad foreign 
policy and development policy goals.

These aims imply that the EU should not impose local-content requirements of its own, should not loosen state-aid 
rules and should not mimic the IRA’s approach to manufacturing subsidies.

https://www.worldcommercereview.com
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Rather, it should focus on boosting its structural competitiveness and accelerating its green transition, through 
better regulation, green procurement rules, faster roll-out of renewables to reduce electricity costs, green and 
digital skills, and banking and capital markets union.

In addition, it should seek both WTO remedies against the IRA subsidies and reform of the international subsidies 
regime. Finally, it should develop an instrument for EU-level subsidies that support early-stage development and 
deployment of green technology in areas of EU comparative advantage, and that would make the EU more resilient 
to trade disruptions.

2 Unpacking the Inflation Reduction Act
2.1 What’s in it?
The IRA consists of three sets of measures: a tax reform, a healthcare reform, and energy and climate legislation, 
including climate-related spending in the order of $400 billion over 10 years1.

The measures most relevant to the IRA’s international impact are energy and climate subsidies2. These fall into three 
categories, and some subsidies can be cumulated3:

1. Subsidies for vehicle purchases, including a $7,500 consumer tax credit for electric cars and a tax credit for 
companies, including leasing companies, that buy clean vehicles.

2. Production and investment subsidies for manufacturers of clean-tech products, including batteries and 
components used in renewable electricity generation.

3. Subsidies for producers of carbon-neutral electricity, as well as hydrogen and other ‘clean’ fuels (Box 1).

https://www.worldcommercereview.com
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Box 1. The IRA’s green subsidies

Electric vehicles
The IRA introduces a $7,500 tax credit for every consumer purchase of an electric car that complies with several 
conditions, including local content requirements and conditions that are meant to ensure that the tax credit does 
not mainly benefit the rich (IRA Title 26 USC §30D)4. The IRA also includes a subsidy for ‘clean’ commercial vehicles 
which provides tax credits for up to 30 percent of the cost of an electric (or fuel cell) vehicle which is not subject 
to LCRs (26 USC §45W).

Clean-tech production and investment
These include production subsidies for batteries, wind turbine parts and solar technology components, as well as 
for critical materials like aluminium, cobalt and graphite (26 USC §45X). Manufacturers of these products receive 
a dollar amount of tax credits per unit (or energy unit) of the respective product (Annex II). Producers of eligible 
critical materials would receive 10 percent of their production cost as tax credits. A mid-sized 75kWh battery for 
an EV would receive $3,375 in subsidies, equivalent to roughly 30 percent of its 2022 price5.

Producers can also qualify for allocation of investment subsidies of 30 percent in tax credits when their 
investment is selected as part of an ‘qualifying advanced energy project’ programme6. However, a facility that 
received investment subsidies is excluded from the production tax credit described above (26 USC §45X (c)(1)(B)).

Electricity, hydrogen and clean fuels.
Producers of carbon neutral electricity are eligible for a $0.015/kWh production subsidy, which can be higher 
under certain conditions7. Alternatively, electricity producers can benefit from investment tax credits of up 30 
percent of the investment value8. These incentives are complemented by support for rural and residential green 
electricity production, as well as support for nuclear energy production. The production of hydrogen and clean 
fuels (such as renewable natural gas) is also eligible for subsidies9.

https://www.worldcommercereview.com
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Several, but not all, of these subsidies are conditional on content produced in the US and/or North America (local-
content requirements, LCRs):

• The $7,500 consumer tax credit applies only to electric cars with ‘final assembly’ in North America (the US, 
Canada or Mexico). In addition, half of the tax credit is linked to the origin of batteries and the other half to 
that of raw materials used in the electric cars.

To obtain either half, a minimum share of the value of battery components (presently 50 percent) or critical 
minerals (presently 40 percent) needs to come from the US or countries with which the US has a free trade 
agreement (presently 20 countries10). 

These thresholds will increase by about 10 percentage points per year. In addition, from 2024 and 2025, any 
use of batteries and critical minerals from China, Russia, Iran and North Korea will make a vehicle ineligible for 
the tax credit.

• Renewable energy producers are eligible for a ‘bonus’ subsidy linked to LCRs. If the steel and iron used in an 
energy production facility is 100% US-produced and manufactured products meet a minimum local-content 
share, the subsidy increases by 10 percent, with the required local-content share rising over time11. A similar 
bonus scheme conditional on local-content shares applies to investment subsidies for energy producers.

There are no LCRs for subsidies for commercial electric vehicles, used electric vehicles or clean-tech production and 
investment (other than that these need to take place in the US).

https://www.worldcommercereview.com


w
w

w
.w

or
ld

co
m

m
er

ce
re

vi
ew

.c
om

The Road to Net Zero ■ Spring 2023

Figure 1 shows total values of IRA subsidies broken down into subsidies targeting consumption, production or 
investment, and indicating whether subsidies are likely to be trade distortive (throughout this section, for IRA 
subsidy values, we use US Congressional Budget Office estimates; CBO, 2022).

Trade-distortive subsidies include subsidies with LCRs (or bonuses) and subsidies that do not contain LCRs but are 
‘actionable’ under WTO rules (see Annex I). Trade distortive subsidies include the consumer electric car tax credit 
conditional on LCRs ($7.5 billion), most spending on clean-tech manufacturing support ($32 billion of the total $37 
billion), the bulk of the clean-fuel and emissions-reduction subsidies ($16 billion), and the share of subsidies for 
green-energy production and investment expected to include local content bonuses.

The latter could be anywhere between zero (if no producer meets the qualification criteria for the local content 
bonus) and $21.9 billion (if all producers meet the qualification criteria)12.

These estimates need to be treated cautiously, as most measures are not capped in overall volume or value 
terms, and hence depend on uptake assumptions. If the uptake of uncapped subsidies – such as the clean-tech 
manufacturing tax credit – is higher than expected, the subsidy volumes could be much higher than current 
estimates13.

2.2 Comparing IRA and EU green subsidies
While the EU has no flagship green subsidy scheme comparable to the IRA, it has a multitude of initiatives at EU and 
national levels that use subsidies for broadly similar purposes (see Annex III for details):

https://www.worldcommercereview.com
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Figure 1. Breakdown of IRA subsidies

Note: The shaded area signifies spending on provisions that are trade distortive. This includes prohibited local content requirements for the consumer electric vehicle tax credit, the 
domestic content bonus in the green energy production subsidies, and production subsidies for clean-tech manufacturing and clean fuel that are actionable under WTO rules. For the 
domestic content bonus, the shaded area represents how much would be spent on domestic content bonuses if all relevant projects qualified for them.
Source: Bruegel based on CBO (2022). 
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• Almost every EU country subsidises the purchase of electric vehicles. While incentives differ widely in form 
and value, these subsidies added up to almost €6 billion and averaged around €6,000 per vehicle in 2022. 
Unlike IRA tax credits, they typically do not discriminate between different producers.

• Clean-tech manufacturing is supported through a variety of instruments. These include:

EU Important Projects of Common European Interest (IPCEIs), crossborder projects that include support for 
battery and hydrogen manufacturing,

The EU Innovation Fund, established under the EU emissions trading system (ETS), that supports the 
demonstration and early deployment of clean technologies and processes in energy-intensive industries,

The European Innovation Council’s EIC Accelerator, which aims at scaling-up breakthrough technologies,

European Investment Bank (EIB) loans to clean technology projects,

EU guarantees under the InvestEU programme, most of which are administered by the EIB.

• Most EU member states subsidise energy production from renewables. These subsidies amounted to about 
€80 billion (0.57 percent of EU GDP) in 2020, with Germany leading the ranking (€33 billion, or 0.94 percent of 
German GDP).

Table 1 compares the three main categories of IRA green subsidies with EU subsidies that serve broadly similar 
purposes. The comparison is fraught with difficulties.

https://www.worldcommercereview.com
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First, estimates for EU clean-tech manufacturing support and renewable energy subsidies are based on approved 
aid volumes and on the extrapolation of recent aid, while the IRA estimates are based on the take-up assumptions 
in CBO (2022).

Second, support items are missing on both the EU and the US sides. Estimates for clean-tech manufacturing 
support exclude national-level state aid (except for the IPCEIs). IRA figures obviously exclude state- and local-level 
support, and federal programmes outside the IRA. Given these uncertainties, the numbers in the table should be 
interpreted as illustrative.

Table 1. Illustrative projected US and EU green subsidy levels, 2022-2031

Note. For comparability reasons, the table focuses on aid (grant, grant-equivalents and tax credits); EIB loans are excluded. For the EU, the category ‘clean-tech manufacturing’ refers 
only to non-EIB EU-level programmes, ie. state aid is excluded, except for the IPCEIs. EU figures are based on the extrapolation of recent annual figures (see table in Annex III).
Sources: Bruegel; see notes to table in Annex III, and CBO (2022). 

Category IRA EU

Electric car purchases $7,500/car €6,000/car

Clean-tech manufacturing $37 billion €35 billion

Renewable energy subsidies $208 billion €800 billion

https://www.worldcommercereview.com
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The takeaway from the table is that IRA and EU subsidies for electric vehicle purchases and clean-tech 
manufacturing are of a similar size, while renewable energy subsidies would still be much higher in the EU, 
assuming that the EU and its members continue to subsidise at the same rate as in recent years14.

The main difference between the US and EU may therefore not be in the total expected volume of green subsidies 
(except on renewable energy, where the US is expected to continue to lag the EU), but rather on the qualitative 
side.

First, IRA subsidies discriminate against foreign producers in a way that EU subsidies do not. Second, the IRA 
provides its clean-tech manufacturing support in a particularly simple way – via tax credits covering 10 years – 
while comparable EU support is more fragmented, generally viewed as slower and more bureaucratic (see section 
3), and sometimes shorter-term. Third, in the clean-tech area, the IRA focuses mostly on mass deployment of 
current generation technologies, whereas EU level support tends to be more focused on innovation and early-stage 
deployment of new technologies.

3 The global and European impact of the IRA
The IRA will have an impact beyond US borders by accelerating global decarbonisation, through direct effects on 
trade and investment, and by affecting the global trading system.

3.1 Acceleration of global decarbonisation
The IRA will significantly accelerate decarbonisation in the US (though not as must as it would if combined with 
carbon pricing). On decarbonisation in other countries, the IRA may initially have counterproductive effects by 
forcing the inefficient restructuring of supply chains into the US to meet IRA origin requirements, and by drawing to 
the US resources needed for decarbonisation elsewhere15.

https://www.worldcommercereview.com
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However, it should overall cut the global costs of clean-tech, because IRA renewable subsidies will add to the scale 
of global clean-tech demand16, and because IRA subsidies for US clean-tech production will benefit the rest of the 
world indirectly through knowledge spillovers.

In the long run, these benefits should outweigh the costs, as supply chains and critical mineral production adapt17. 
In addition, the IRA will likely benefit the global politics and diplomacy of decarbonisation, as it has finally brought 
the US into the family of countries that are serious about emissions reductions18.

3.2 Direct trade and investment effects
The IRA could through several channels have a direct impact on trade and decisions to locate production.

Consumer tax credit for electric cars
The IRA’s $7,500 consumer tax credit on electric cars could reduce the cost of an eligible vehicle of average price 
by about one fifth, to the detriment of electric vehicles presently excluded from the credits19. This could have a 
substantial impact on the ability of foreign automotive producers to maintain their present shares in the US market. 
For the EU, the consequence could be large losses of exports to the US20.

That said, electric vehicles that are leased rather than sold to consumers will benefit from subsidies for ‘clean 
commercial vehicles’, as electric cars purchased by leasing companies are considered commercial vehicles that are 
not subject to domestic content restrictions21.

Also, the LCRs for batteries and critical minerals do not apply to countries with which the US has a ‘free trade 
agreement.’ As this term is not defined in the legislation, it may be possible to eventually include the EU, the United 
Kingdom and other US allies22.

https://www.worldcommercereview.com
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In that case, electric vehicles with batteries and critical materials from those countries could qualify for the tax credit 
– but only if they are assembled in North America.

Production and investment tax credits
IRA subsidies for clean-tech production and investment in the US are high relative to the current prices of these 
products, varying between 10 percent for critical minerals to about 26 percent for solar panels23, 24.

As the subsidies are linked to production units rather values, their impact could increase further if the prices of the 
goods that they subsidise continue to fall25. Investment credits are also substantial: most of these incentives are set 
at around 30 percent of investment, with additional bonuses for domestic content26.

But again, significant offsetting factors make the net effect hard to predict. First, the rise in global demand for clean 
tech resulting from IRA renewable energy subsidies could benefit producers not just in the US, but also abroad, 
while US capacity remains constrained. While the EU does not have a large solar-panel manufacturing industry, it 
does produce and export wind turbines.

Second, countries with a ‘free trade agreement’ with the US (which may in the future include the EU and other 
US allies) will benefit from the condition that to be eligible for tax credits, electric vehicles must exclude Chinese 
batteries and critical minerals. This could benefit the EU’s fledgling battery manufacturing efforts (such as the 
facilities supported by IPCEI Batteries27).

Third, while the IRA’s green-tech investment credits are high, EU IPCEI project funding is in about the same 
ballpark28.

https://www.worldcommercereview.com
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Energy prices
Even before the COVID-19 pandemic and Russia’s invasion of Ukraine, industrial electricity prices were lower in the 
US than in the EU (in 2019, by about 30 percent). The war has led to a surge in European industrial electricity prices, 
which are now about twice as high as in the US29.

These differences might be further magnified by IRA support for green electricity production, some of which has 
virtually zero marginal costs. This said, green energy production subsidies do not translate directly into the prices 
that (industrial) consumers pay30, and the duration of the energy crisis and the domestic roll-out of clean electricity 
generation will be more important than IRA subsidies for the competitiveness of energy-intensive industries in 
Europe.

It is unclear whether IRA subsidies have already led to a diversion of investment from the EU to the US. While a 
number of projects have been announced since the IRA passed in mid-202231, some may have happened anyway.

Evidence on whether these projects have been implemented to the detriment of competing investments elsewhere 
is so far lacking. An empirical analysis of the effects of the IRA on investments in the EU will therefore have to wait 
until a clearer picture emerges.

Historical precedents for such a competitiveness shock point in different directions. Fracking in the mid-2000s 
turned the US from an oil and gas importer into an exporter and led to fears over the competitiveness of European 
manufacturing.

However, while the shale revolution has led to a global fall in energy prices, the feared migration of energy-
intensive industries did not materialise.

https://www.worldcommercereview.com


w
w

w
.w

or
ld

co
m

m
er

ce
re

vi
ew

.c
om

The Road to Net Zero ■ Spring 2023

The accession of China to the WTO provides another example. Advanced economies benefitted from specialisation 
in high value-added industries and from cheap inputs and consumer goods from China.

However, the distribution of costs and benefits was uneven, and regions specialised in goods in which China proved 
competitive suffered (see Autor et al 2021).

3.3 Impact on the multilateral trading system
The use of both actionable and prohibited subsidies (Annex I) puts the IRA clearly at odds with multilateral trade 
rules that the US helped shape.

While the adoption of WTO-inconsistent policies is hardly rare or even new32, the incremental effect of the IRA in 
undermining the multilateral trading system could be very serious, for three reasons.

First, the IRA adds to a number of blatant and broadly applicable WTO-inconsistent policies advanced by the Trump 
administration, and continued (and more recently, also justified) by the Biden administration. These include US 
Section 232 tariffs on steel and aluminium imports and US Section 301 tariffs against a wide range of imports from 
China.

The IRA thus contributes to the international perception that the Biden administration is keeping on the disruptive 
trade policy path chartered by President Donald Trump.

Second, the US has never before, to our knowledge, made WTO-prohibited subsidies contingent on local-content 
requirements. This could send a powerful signal that such LCRs can be applied even in advanced countries.

https://www.worldcommercereview.com
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For example, French President Emmanuel Macron has publicly called for reciprocal EU requirements: “We need a Buy 
European Act like the Americans, we need to reserve [our subsidies] for our European manufacturers”33. Broad adoption 
of sourcing restrictions would render international trade more fragmented, less efficient and hence less effective in 
supporting the net zero transition.

Third, the increasing disregard for WTO rules by the system’s historically most powerful sponsor comes at a 
moment when the WTO is already weak. The US continues to block the operation of the WTO Appellate Body, and 
negotiations over WTO institutional reform (as de facto chaired by the United States) have so far not resulted in any 
discernible progress.

An ineffective WTO is bad news for global trade and prosperity, particularly for developing countries for which trade 
has been, and should continue to be, a powerful source of growth and technological catch-up.

4. How Europe should respond to the IRA
The EU’s objectives in responding to the IRA should be informed by its external competitiveness, but also by the 
need to maintain a level playing field inside the EU, speedy decarbonisation both in the EU and the rest of the 
world, and broader foreign policy and development policy goals. The latter include relationships with countries that 
have not aligned themselves with either China (let alone Russia) or the West.

4.1 What not to do
This broad definition of EU objectives has some immediate implications, notably, by helping to identify what the EU 
should not do in reaction to the IRA:
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Local-content requirements. The EU should not reciprocate the IRA’s local-content requirements. While LCRs might 
help with EU competitiveness in the short run, by redirecting demand to EU producers, they would hurt the EU 
on several other fronts: by harming the critical objectives of accelerating the global climate transition, by harming 
EU export interests, as trading partners might reciprocate, and by harming the EUs credibility as a global actor 
committed to multilateral cooperation.

The latter is essential for EU foreign policy interests. The EU’s ability to persuade other countries to respect 
internationally agreed norms – and to align themselves with the EU against countries, like Russia, that violate such 
norms – would suffer a severe blow if the EU was viewed as applying a double standard.

Loosening of state aid rules. Loosening state aid rules would risk fragmenting the EU single market. This is 
demonstrated by the large increases in both the level and the cross-country dispersion of subsidies that have 
occurred as a result of recent crises – COVID-19 and Russia’s invasion of Ukraine – which have led to special legal 
regimes allowing the approval of subsidies that would otherwise have breached the rules (Box 2).

Extending these temporary crisis frameworks in response to the IRA would also likely constitute an abuse of the 
legal basis underpinning these temporary frameworks, namely Article 107(3)(b) of the Treaty on the Functioning of 
the European Union.

Even in the darkest interpretation of its effects, the impact of the IRA does not amount to a “serious disturbance to 
the economy of a member state” anywhere near the magnitude of previous economic shocks that have justified this 
use of the Article, such as the global financial crisis, the pandemic and the energy price shock following Russia’s 
invasion of Ukraine36.
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Box 2. The impact of the COVID-19 state aid temporary framework on EU subsidies

The Treaty on the Functioning of the European Union (TFEU) prohibits provision of state aid by member states 
to companies, but provides for exceptions, including “to facilitate the development of certain economic activities 
or of certain economic areas, where such aid does not adversely affect trading conditions to an extent contrary to the 
common interest” (Article 107(3)).

To invoke this exception, EU countries must show “that any detriment arising from distortions of competition 
is outweighed by the positive effects of the aid” (European Commission 2022a). The latter typically requires 
demonstrating that state aid does not only benefit the recipient firm but reduces market failures (such as 
externalities).

An additional exception to the prohibition of state aid is provided for “aid to remedy a serious disturbance in 
the economy of a member state” (Article 107(3)(b)). How far the remedy can go and what constitutes a serious 
disturbance can be regulated through guidelines and frameworks adopted by the European Commission and 
secondary legislation proposed by the European Commission and adopted by the Council of the EU.

Hence, although the exception itself is hard-wired into the Treaty, EU policymakers have considerable control 
over how to handle the exception.

In March 2020, the EU adopted a temporary framework based on Article 107(3)(b) to regulate state aid in 
response to the COVID-19 pandemic, undoubtedly a serious disturbance.
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This framework has since then been amended and extended several times, most recently in response to the 
Russian invasion of Ukraine and the ensuing disruptions to energy markets. EU policymakers are debating 
whether to extend the framework further to allow more state aid in response to the US Inflation Reduction Act.

Figure 2. State aid disbursed in 2020 (aid content, % of GDP)

Source: European Commission.
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Figure 2 shows the impact of this temporary crisis framework on the level and distribution of state aid disbursed 
in 202034. The data in the figure refers to the ‘aid content’ (ie grants or grant-equivalent guarantees or lending 
subsidies) of actual aid disbursements (data for aid approved and/or based on nominal volumes would show 
much larger volumes).

The left panel of Figure 2 shows the distribution of aid disbursed under the COVID-19 temporary framework. 
The right panel compares this to the aid disbursed under standard, non-COVID-19 rules. Two insights are worth 
highlighting.

First, the dispersion of state aid disbursed under the COVID-19 temporary framework has been much higher than 
that of non-COVID-19 (standard) state aid. Disbursements of non-COVID-19 state aid ranged from 0.4 percent of 
GDP (Italy) to 2.3 percent of GDP; the standard deviation was 0.53 percent of GDP.

For COVID-19 state aid, the smallest disbursements (Ireland and Sweden) were 0.23 percent of GDP, and the 
largest (Poland) was 3.8 percent of GDP. The standard deviation was 1 percent of GDP. Importantly, this higher 
dispersion cannot be explained by differences in the magnitude of the COVID-19-related economic shock35.

Second, the dispersion of COVID-19-related aid does not offset the dispersion of non-COVID-19 aid; if anything, 
it magnifies it. This is shown in the right panel, which shows that COVID-19 and non-COVID-19 aid was positively 
correlated (although the correlation is not statistically significantly different from zero).

To get a sense of the overall impact of COVID-19 aid on aid disbursed, Figure 3 compares total aid disbursed in 
2020 with total aid disbursed in 2019. It illustrates, first, the upward shift in aid: all observations are above the 
45-degree line.
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Second, aid in 2020 was much more dispersed than aid in 2019, with total disbursements ranging from 0.5 
percent to about 5 percent of GDP, compared to 0.3 percent to about 2 percent of GDP in 2019.

Third, and perhaps most disturbingly, the trend line is steeper than the 45-degree line (slope coefficient of 
1.4). This implies that COVID-19 aid tended to further increase the distance between those that were already 
subsidising a lot in 2019 and those that were subsidising less.

Figure 3. Total state aid disbursed in 2020 compared to total aid disbursed in 2019 (aid content, % of GDP)

Source: European Commission.
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It is also worth recalling that green subsidies, justified by environmental externalities and the fight against climate 
change, can already be approved under the existing EU legal framework, particularly since the 2022 Guidelines 
on State aid for climate, environmental protection and energy (European Commission, 2022b). Subsidies related to 
decarbonisation do not require a new or extended crisis framework.

Emulation of the IRA's manufacturing subsidies. The EU should not seek to emulate the IRA’s clean manufacturing 
subsidies, even at the EU level, for two reasons. First, the EU does not in fact lag the IRA in terms of the volume of 
such subsidies (section 2 and Annex III), only in terms of their simplicity, EU-level consistency and predictability. 
Second, the IRA mostly subsidises green production that does not match the EU’s comparative advantage.

Meanwhile, a strong case can be made for making EU-level and national subsidies that are compatible with EU state 
aid rules simpler and more predictable, like IRA subsidies.

4.2 What the EU should do
It is easy to say what the EU should not do in response to the IRA, but harder to say what it should do. An EU 
response can be explored under three main headings: (1) structural competitiveness improvements, (2) EU-level 
subsidies for green innovation, and (3) trade policy.

Some of our recommendations involve new policy actions: reform of electricity market design, the set-up of a new 
European fund for quick expansion of renewable energy capacity, the launch of an EU strategy for clean-tech skills 
and the adoption of a new strategy for green innovation at the EU level.

Other recommendations focus on the removal of obstacles or increased efforts in policy areas that have been long 
debated. This is the case, for instance, of the further development of single-market regulations favouring clean 
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technology, the increased use of green public procurement and further development of the banking and capital 
markets union.

Structural improvements in competitiveness
The EU does not just need to become more competitive relative to the US, it should become more competitive 
generally. In this respect, the single market is the EU’s most important tool, including for providing incentives for 
private clean-tech investment.

Single market rules can accelerate the roll-out of clean technologies by avoiding regulatory costs associated with 
fragmentation, uncertainty and bureaucracy. An efficient electricity market design can help to lower energy costs 
structurally, also for clean-tech manufacturers, with the related competitiveness benefits.

A strategy to develop green skills will help avoid labour shortages and raise productivity in Europe’s clean-tech 
sector. Banking and capital markets union can overcome Europe’s highly bank-dominated and fragmented financial 
system and mobilise private capital for clean tech. In the following, we review these items and outline some 
proposed policies.

Single market regulations favouring clean technology
The EU has several non-subsidy mechanisms at its disposal to support the development and roll-out of clean-tech 
manufacturing (European Commission, 2023).

These include regulations aimed at setting time limits for each stage of permitting procedures, a measure that can 
accelerate developments in areas vital to decarbonisation thus enlarging more quickly markets for clean-tech.
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For example, in December 2022 EU countries agreed a temporary emergency regulation to fast-track permits 
for renewable energy infrastructure and grids (Council Regulation (EU) 2022/2577). Similarly, tighter European 
standards can foster global competitiveness by demonstrating marketability and attracting investment in firms that 
comply with standards.

One example, agreed by the EU in December 2022, is the introduction of stronger environmental sustainability 
requirements for all batteries sold in the EU37. Another option could be to develop regulatory sandboxes to allow 
for quicker development of clean technologies and fast-tracking of the necessary certifications required for placing 
them in the market38.

Green public procurement
Public procurement accounts for about 14 percent of EU GDP. The EU should use it more strategically to push 
European industry to develop green technologies and products through the creation of lead markets and 
demonstration effects, leading to a spillover effect that will increase demand for greener goods and services.

In particular, greater use of green public procurement would be important in sectors in which public purchasers 
make up a large share of the market, including transport and construction (Rodriguez Quintero et al 2019). In such 
cases, the purchasing decisions of public authorities can encourage green innovation by giving start-ups access to 
economies of scale (Mazzucato, 2013).

Green procurement can also have an impact on competitiveness. By introducing sustainability requirements 
for clean technologies (for instance, by rewarding in tenders the use of electric cars that are produced following 
certain sustainability criteria, or based on certain innovation or environmental features), the EU could prioritise 
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the deployment of clean technologies produced to European standards, without having any form of local content 
requirement39.

Lowering the cost of electricity through sound market design
The best remedy to deal with high electricity prices driven by high gas prices is to accelerate the deployment of 
renewables. Expanding renewable energy sources will help reach Europe’s decarbonisation targets and will also 
reduce energy costs for EU electricity consumers, reducing incentives to relocate to the US.

One way to stimulate renewables investment is to create markets for long-term contracts to sell electricity 
produced by renewables, either between private entities through pre-purchase agreements and forward contracts, 
or between the state and generators through contracts for difference (Glachant, 2023; Schlecht et al 2022)40.

Such contracts could reduce the cost of capital for renewable investments – by guaranteeing a fixed, stable income 
– and reduce costs for electricity consumers, by being priced at a level close to the average cost of supplying 
electricity, rather than the potentially very high marginal cost.

A more direct measure to expand renewable capacity could be to set up a European fund that guarantees a feed-in 
premium for newly connected wind and solar plants, in addition to the other regular cash flows41. The fund could 
guarantee a premium for 10 years for the first gigawatt produced under the scheme, and a lower premium for any 
additional gigawatt.

As a first-come first-served scheme, this could encourage the accelerated deployment of renewables needed to 
lower European industrial energy costs in the medium-term and to drive power-system decarbonisation.
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A complementary measure would be to simplify, accelerate and harmonise the regulatory process for infrastructure 
projects connecting the electricity grid, particularly for crossborder connecting infrastructure.

Skills
The speed of manufacturing and roll-out of clean technologies is correlated closely with the simultaneous 
development of a qualified workforce to implement clean projects. Ensuring a sufficient capacity of skilled workers 
is of prime importance for Europe, both to avoid shortages and to ensure a high level of productivity for its clean-
tech industry.

This also is a crucial item when it comes to the just transition, as part of the workforce currently employed in 
carbon-intensive sectors can be re-skilled and re-employed in green-energy projects (IEA, 2022).

Recognising these factors, the EU has put forward a European Skills Agenda (European Commission, 2020) to help 
individuals and businesses develop more and better skills in these sectors. It has earmarked sizeable funds to 
support worker training: the €61.5 billion European Social Fund Plus (ESF+), and also the Just Transition Fund (JTF) 
and the Recovery & Resilience Facility (RFF).

The European Commission (2023) has stressed that the EU and its members can do more. For instance, as Europe 
seeks to develop pan-European clean-tech supply chains, it would be efficient to have integrated continuous 
monitoring at EU level of the status of supply and demand in green skills and jobs.

The EU single market for clean skills could be promoted by developing a Europe-wide strategy for clean-tech higher 
qualifications, and by easing intra-EU mobility of talent, linked also to Erasmus+ funding. Sector-level efforts should 
also be made through links to European industrial alliances.
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The establishment in February 2023 of a large-scale skills partnership for onshore renewable energy under the Pact 
for Skills42 is a welcome first step in this direction.

Banking and capital markets union
The cost of accessing finance is an important factor in firms’ clean-tech investments. The EU financial system is 
highly bank-dominated and fragmented along national lines, which makes it ill-suited to enabling the massive 
investments needed for the green transition through the provision of private capital.

Major policy initiatives have been undertaken to that effect, particularly since 2012 (banking union) and 2014 
(capital markets union), but they remain unfinished and have largely stalled in recent years. They must be revived as 
part of a comprehensive EU response to the IRA.

Banking union and capital markets union are twin projects. The aim is to move decisively from a fragmented 
collection of national financial systems to a single European financial system that can finance projects on a 
European scale.

Since European finance is overwhelmingly bank-based, a structural feature that cannot be changed in the short or 
medium term, banking union is the key to financial-system integration, and it is illusory to think of a capital markets 
union without completing the banking union at the same time.

Completing the banking union is necessary but not sufficient, and a properly defined set of actions on capital 
markets union must complement it (Véron, 2014). Completing the banking union is best defined as breaking the 
vicious circle between banks and sovereigns and improving the EU’s governance framework for resolving banks and 
managing banking crises (Beck et al 2022).
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Steps already taken, mostly the integration of euro-area banking supervision centred on the European Central Bank, 
have not been sufficient to achieve this. Negotiations during the last seven years ended in stalemate at a June 2022 
Eurogroup meeting43.

The sequence illustrates the political difficulty of completing the banking union, linked to thorny issues of 
crossborder risk-sharing through deposit insurance, reform of some aspects of banks’ business models through the 
introduction of general depositor preference, and strengthening of market discipline for sovereign debt issuance 
through regulatory curbs on banks’ concentrated domestic sovereign exposures.

Many entrenched interests resist reform, both in the banking sector and among the public authorities that oversee 
it. Still, completing the banking union would arguably be less politically challenging than what was achieved in 
2012, with the decision to replace national bank supervisory frameworks with European banking supervision.

As for capital markets union, some of the initiatives undertaken since 2014 (the latest announced in December 
202244) are significant, including steps towards a European Single Access Point for corporate disclosures and a post-
trade consolidated tape, or single dataset of prices and volumes for securities traded in the EU, both proposed in 
November 2021.

Nevertheless, much more should be done to defragment Europe’s capital markets, starting with the supervisory 
architecture. Major decisions should be centralised in a reformed European Securities and Markets Authority, with a 
changed governance and funding framework to make it more effective and more independent.

Reform should streamline the jumble of market infrastructures, asset management and auditing frameworks that 
currently prevent an efficient pan-European allocation of European savings to European projects, including those 
needed for the green transition.
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Given their complexity and political sensitivity, these objectives for banking union and capital markets union 
cannot be met in the current EU legislative term. But they should be high on the list of priorities for the next EU 
leadership after the 2024 European Parliament elections.

EU-level subsidies for green innovation
While the EU should not copy the IRA’s production subsidies, there is probably a case for more EU subsidies for 
green R&D, innovation and early-stage deployment of next-generation green technologies, in which EU companies 
could build and maintain globally competitive positions.

Likewise, there is likely a case for building or maintaining within the EU minimum levels of capacity in certain critical 
areas for the green transition, to make the EU more resilient to natural or political shocks.

The EU needs to design such subsidies without harming the single market’s level playing field. This calls for an EU-
level approach to early-stage, high-risk projects. This should deliver far more in terms of synergies, integration of 
knowledge spillovers and cost and risk sharing, than an approach based on national subsidies.

The EU’s current approach, based on the crossborder coordination of national projects through IPCEIs, or projects 
envisaged by the European Chips Act45, may not be optimal. Current schemes are bureaucratically heavy and end 
up mostly supporting a few large incumbent firms that have the ability and experience to propose and manage 
such projects, which typically take place in the EU countries that have sufficiently deep pockets to support them 
(Weil and Poitiers, 2022a; 2022b).

While large firms can play an anchor role in such projects, it is important to ensure that smaller players and radically 
new clean ecosystems can find their place.
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Otherwise, the risk is that the IPCEI format will fail to pick ‘winning’ clean ecosystems, particularly disruptive new 
green technology solutions, most likely proposed by new young firms.

EU funding should also seek to improve EU strategic resilience. This involves support for new technological 
solutions for critical components that may make EU clean-tech production vulnerable to supply chain disruption 
(eg. by funding mission-oriented programmes to develop substitutes for certain critical raw materials today key in 
green value chains).

For these new early-stage projects, the EU approach should rely on a different instrument to IPCEIs. New support 
models that provide grants in a relatively non-bureaucratic way are crucial to unleash high risk/high return 
ideas46. Funding such grants could be the main purpose of the EU Sovereignty Fund proposed by the European 
Commission (2023).

New joint borrowing may not be needed to fund such EU initiatives. As suggested by the European Commission 
(2023), one option could be to re-shuffle EU budget money. Another option could be to make use of the additional 
€20 billion in grants that will be devoted to the new REPowerEU facility under the EU Recovery and Resilience 
Facility, and blend some of this money with EIB loans and guarantees47, 48.

Public funding can be more efficient when leveraging private investments in clean-tech public-private partnerships, 
with the size of the multiplier depending on the framework conditions that shape the private incentives for clean-
tech investment.

To this end, a green EU subsidy policy should be accompanied by monitoring of the barriers private firms face when 
investing in clean tech. These barriers can include lack of access to finance, excessive regulatory burdens, lack of 
access to public (procurement) and private markets, and lack of access to critical skills and components.

https://www.worldcommercereview.com


w
w

w
.w

or
ld

co
m

m
er

ce
re

vi
ew

.c
om

The Road to Net Zero ■ Spring 2023

Unless these barriers are addressed, additional public funding may not be as efficient. A further complementary 
policy instrument is carbon pricing. The ETS remains the critical cornerstone of any net zero industry strategy.

WTO rules would not prohibit subsidies of this type. In addition, because the main purpose of such funding would 
be to strengthen EU resilience and promote early-stage development and adoption, it would be less likely to distort 
international trade than IRA production subsidies, and hence less likely to attract WTO challenges.

Trade policy
How should the EU respond to the prohibited LCRs and actionable production subsidies (see Annex I) featured in 
the IRA in view of the near impossibility of a legislative amendment of the IRA in the current Congress?

Bilateral EU-US negotiations have been taking place within the framework of a dedicated ‘IRA Taskforce’ 
since October 2022, focusing on the IRA implementing regulations, which were due to be adopted by the US 
administration before the end of 2022.

This deadline was extended to March 2023, which has been widely interpreted as an effort to accommodate 
some of the concerns of US trading partners. The IRA regulatory process and the guidelines to be issued by US 
administration are particularly relevant for the electric vehicle tax credit and associated LCRs for battery and critical 
mineral components. If exempted, the EU’s most pressing commercial and legal concerns about the IRA would 
reduce substantially.

However, EU intermediate inputs would still be subject to the requirement that final assembly into finished 
products take place in North America, and domestic production subsidies, such as the clean manufacturing tax 
credit, will likely be unaffected by the US regulatory process.
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If the guidelines issued in March 2023 do not sufficiently address the EU’s legitimate commercial interests, it will 
need to assess its trade policy options.

The EU could immediately initiate a WTO dispute targeting the LCRs attached to the electric vehicle and clean-
energy tax credits. Pursuing this option would send an unambiguous political signal that the EU continues to invest 
in the WTO’s rules-based system, values the balance of concessions codified in the WTO agreements, holds the US 
accountable for breaches of obligations, and seeks leverage for prospective bilateral negotiations with the US Trade 
Representative (USTR).

Given the obvious breach of WTO rules that prohibit LCRs, the findings of a WTO panel could reasonably be 
expected within a year. If and once IRA production subsidies evidently harm EU interests, a WTO legal complaint 
could also target these elements of the legislation.

USTR may appeal the panel report, in which case it would remain unadopted, as the WTO Appellate Body is not 
operational. However, the EU could retaliate against the in-breach IRA measures under the reformed EU Trade 
Enforcement Regulation (Regulation (EU) 2021/167).

The European Commission could also launch a countervailing duty investigation to determine whether the US 
has granted a specific subsidy to a US firm or sector, and if such a subsidy causes or threatens to cause injury to EU 
industries.

In case of a positive finding, the Commission would propose to the EU countries duties to countervail the US 
subsidy. However, this remedy is only available if foreign subsidies directly and negatively affect the economic 
situation of the domestic industry and is limited, in its application, to subsidised exports.
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A more desirable but more challenging option would be to start negotiations on a plurilateral or multilateral 
agreement on permissible environmental subsidies (Kleimann, 2023; Clausing and Wolfram, 2023).

This would be a response not just to the IRA, but to the problem that the design and scale of desirable 
environmental subsidies is on a collision course with existing international subsidy rules and national trade remedy 
(ie. anti-foreign-subsidy) regulations, and risks provoking an international subsidy war.

The challenge will be to define, negotiate and agree on permissible environmental subsidy practices that maximise 
environmental impacts while minimising trade distortions. Various forums could host the technical and political 
negotiations necessary to generate an enabling and permissible environment for appropriate net global welfare 
enhancing subsidies49. The EU should provide much needed leadership by initiating this process.

In principle, several of the listed options – and in particular litigation through the WTO and bilateral or plurilateral 
negotiations – could be pursued at the same time. Negotiations might be catalysed and accelerated by an EU legal 
complaint at the WTO that is credibly looming or proceeds in parallel with these negotiations.

5 Conclusion
The US Inflation Reduction Act is a game changer in several respects.

First, by helping the United States – the second largest CO2 emitter in the world behind China – meet its 2030 
climate target, the IRA will contribute significantly to global efforts to reduce carbon emissions. This positive effect 
will result both from lower emissions in the US and most likely also from lower emissions in other countries, thanks 
to reduced costs for green technologies.
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Second, the economic effect of IRA could also be substantial for the EU, but whether the effect will be good or bad 
is uncertain. This is because IRA measures consist mainly of subsidies, some of which are distortionary to the point 
of even being partly reserved to producers located in North America, in violation of WTO rules that outlaw subsidies 
conditional on local content.

That the IRA consists mainly of subsidies should not be a problem for EU producers, provided the subsidies are non-
discriminatory. EU firms should in principle be well placed to benefit from higher demand for green-tech products 
generated by IRA subsidies.

However, even if IRA production subsidies were completely non-discriminatory, they would nonetheless improve 
the attractiveness of the United States compared to other locations, including the EU. This is what is prompting calls 
for the EU to respond to IRA subsidies with more permissive state-aid rules, a measure which if implemented could 
jeopardise the EU single market.

The best way for the EU to respond is instead to improve the attractiveness of the EU single market as a location for 
green investment, with horizontal measures that improve the single market’s functioning in key areas (including 
energy, finance and skills), as well as specific measures in favour of clean technology.

These include better regulation, green procurement rules and EU-level financing supporting new or early-stage 
clean-tech areas in which EU firms have the potential for sustainable competitive positions. EU funding should also 
seek to improve EU strategic resilience.

Furthermore, the EU should be mindful of – and react to – IRA subsidies that are distortionary and threaten to 
displace green-tech production of certain goods and services from the EU to the US.
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In particular, the EU should not tolerate the use of LCR subsidies by the US (or any other trading partner) since 
they blatantly violate WTO rules. The best way to deal with this situation is to continue negotiating with the US 
administration to obtain an exemption from IRA LCRs, and possibly to launch WTO proceedings to obtain redress.

Finally, the IRA sets a worrying precedent for the global trading system. For the first time, the US has put in place 
LCR subsidies, in clear violation of WTO rules. This comes in addition to the US’s disregard for certain WTO rules and, 
more broadly, the refusal of major countries to stick to international trade norms.

It is happening when the international community badly needs greater cooperation to tackle perhaps its biggest-
ever challenge, climate change. Rather than seeking to maximise their competitive positions through beggar-thy-
neighbour climate policies, the largest CO2 emitters (China, the US, the EU and India, which together account for 60 
percent of current emissions) should agree on rules that maximise the impact of their climate policies.

Senior US policymakers often refer to the rules-based international order as if American adherence to it was a self-
evident fact (eg. Sherman, 2023). It is not. The EU cannot force the US to correct course but it must demonstrate that 
adherence to international rules during the green transition is possible, and not a losing position. ■
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Endnotes
1. See Committee for a Responsible Federal Budget, ‘CBO Scores IRA with $238 Billion of Deficit Reduction’, 7 September 
2022. The IRA’s name is justified by the fact that it is expected to reduce net public spending, as new expenditures of $499 
billion ($391 billion for energy and climate, and $108 billion for healthcare) are expected be offset by $457 billion in tax 
revenues, and $281 billion in healthcare savings.
2. Other green spending includes support for increased efficiency for buildings and industries (estimated at $20 billion), 
$20 billion for competitive grants to support greenhouse gas reduction projects, and $3.2 billion for carbon sequestration.
3. For example, an electric vehicle using a US-produced 75kWh battery pack manufactured using US-sourced critical 
materials could benefit from the 10 percent production cost tax credit for these materials, a $3,375 battery production 
subsidy, and the electric vehicle consumer tax credit of $7,500. In contrast, clean-tech investment and production tax 
credits cannot be combined (see Box 1).
4. Vehicles have to have a price below $80,000 for SUVs, vans and pickup trucks, and $55,000 for other passenger 
vehicles (30D U.S.C. §26 (f) (11)), and only consumers with a household income below $150,000 for singles, $225,000 for 
‘household heads’ and $300,000 for joint filers can claim the tax credit (30D USC §26 (f) (10)). Consumers below a certain 
income threshold can also receive a tax credit or up to $4000 for the purchase of a used electric vehicle with a value below 
$25,000.
5. According to BloombergNEF, average battery electric vehicle cell prices were $115/kWh in 2022, which implies that the 
production tax credit would make up approximately 30 percent of the average cell price. A producer of a 75/kWh battery 
pack could be entitled to a tax credit of up to $3,375, making up approximately 28 percent of the price of a battery pack 
in the US in 2022. US battery pack prices averaged at 1.24x$127 = $11,811/kWh in 2022. See https://www.orrick.com/en/
Insights/2022/11/Section-45X-of-the-Inflation-Reduction-Act-New-Tax-Credits-Available-to-Battery-Manufacturers.
6. The US Treasury Secretary can allocate up to $2.3 billion as part of such a programme, with selection according to 
social and environmental benefits. This programme can be extended to up to $10 billion (26 USC §48C).
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7. Projects larger than 1 megawatt have to comply with apprenticeship and labour requirements 26 USC §45Y). Under 
the extended legacy rules, the subsidy for wind projects can be as high as $0.026/kWh. See https://www.epa.gov/lmop/
renewable-electricity-production-tax-credit-information.
8. Projects larger than 1 megawatt have to comply with apprenticeship and labour requirements to be eligible for the full 
credit (26 USC §45E).
9. $0.006/kg of produced hydrogen, depending on the carbon emissions involved in the production; this can rise to up 
to $3/kg of hydrogen if certain labour conditions are satisfied. Clean fuels can receive up to $1.75/gallon in production 
subsidies (26 USC §45V).
10. See https://ustr.gov/trade-agreements/free-trade-agreements.
11. For offshore wind, 20 percent in 2025, rising to 55 percent in 2028. For all other renewable energy production facilities, 
40 percent in 2025, rising to 55 percent in 2027.
12. The CBO (2022) estimates that for green energy production and investment subsidy that include domestic content, 
bonuses are $62.3 billion and $64.8 billion, respectively. This can be written as 56.6+56.6/10 for a 10 percent production 
domestic content bonus and 48.6 + 48.6/3 for the 10 percentage point investment domestic content bonus.
13. For this reason, Credit Suisse (2022) estimated that the budgetary costs of the IRA could be three times higher than 
projected by the CBO (2022). The discrepancy is particularly large for manufacturing tax credits, which Credit Suisse 
projects at $250 billion instead of $37 billion. This is based on the assumption that the subsidies will make US producers 
cost competitive in the manufacturing of wind and solar power equipment, capturing 90 percent of the respective 
domestic US markets by 2030.
14. How robust would this comparison be to the addition of state-level support on the US side and of (non-IPCEI) state 
aid on the EU side? With respect to electric vehicle purchases and renewable energy subsidies, the message would be 
much the same. California provides state-level electric vehicle subsidies of up to $2000 to the federal subsidy, making 
the average US subsidy level somewhat more generous than that in the EU. Renewable energy support at the state 
level would also add to the US total, but the overall US level would still appear to be much smaller than that in the EU. 
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According to a 2020 report by the International Renewable Energy Agency, total renewable energy support amounted 
to $6.7 billion in the US in 2017, against €78 billion in the EU (Taylor, 2020). With respect to clean-tech manufacturing, 
we do not know the answer. Allocating both (non-IPCEI) state aid in the EU and state-level subsidies in the US to clean 
manufacturing requires an extensive data effort.
15. Andrés Vlasco, ‘A Subsidy War Without Winners’, Project Syndicate, 27 January 2023.
16. This effect is often credited with triggering the collapse in the cost of photovoltaic solar cells in the last 20 years.
German subsidies for renewable electricity production in the 1990s and 2000s initially benefitted German producers, 
but when domestic supply did not meet demand, Chinese producers stepped in by selling their goods to the German 
market, subsequently increasing their market share and slashing costs worldwide. See Lazard (2021), Gallagher (2017), 
Hoppmann et al (2014) and Grau et al (2012).
17. See Larsen et al (2022), Jenkins et al (2022) and Joe Lo, ‘After finally passing a climate bill, US calls on others to act’.
18. Robinson Meyer, ‘The Biggest Thing to Happen in International Climate Diplomacy in Decades’, The Atlantic, 31 
August 2022.
19. Estimate based on current market prices, which may however increase as a result of the subsidy. The average new 
vehicle sold in the US in 2021 cost $42,000, for which the $7,500 subsidy would represent an 18 percent reduction. This is 
the average for all vehicles including premium electric vehicles. Source: https://www.statista.com/statistics/274927/new-
vehicle-average-selling-price-in-the-united-states/.
20. EU automotive exports to the US were €26 billion in 2021, 6 percent of all EU exports, according to Eurostat.
21. See https://uscode.house.gov/view.xhtml?req=(title:26%20section:45W%20edition:prelim).
22. According to an undated US Treasury white paper, “Treasury and the IRS expect to propose that the Secretary may 
identify additional free trade agreements for purposes of the critical minerals requirement going forward and will 
evaluate any newly negotiated agreements for proposed inclusion during the pendency of the rulemaking process or 
inclusion after finalization of the rulemaking.”
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23. The production of raw materials that are can be used in clean tech receives 10 percent of their production cost as tax 
credits. The production of an electric vehicle battery would receive subsidies equivalent to roughly 30 percent of its 2022 
price, while the production of components for a wind turbine can receive $0.15 per watt of capacity. The average price of 
a wind turbine in 2021 was around $900 per kW, meaning that this production subsidy would amount to 16 percent (see 
DOE, 2022).
24. At current cost, the $0.07/watt IRA production subsidy for solar panels would amount to 26 percent of the price 
of a solar panel (see https://ourworldindata.org/grapher/solar-pv-prices), giving a significant boost to US based 
manufacturing.
25. In the last decade, the price of solar panels has fallen by 95 percent, while the cost of electric vehicle batteries has 
fallen from $5/watt in 2012 to $0.27/watt in 2022.
26. In the case of clean energy subsidies there is a 10 percentage bonus on the tax credit received if components used 
come from the US, and an extra 10 percentage points in the case of a 30 percent investment subsidy.
27. See https://www.ipcei-batteries.eu/
28. For the first IPCEI on microelectronics, average funding was 28 percent of eligible project cost. See Poitiers and Weil 
(2022) for a discussion.
29. Between 2019 and 2022, industrial electricity prices increased from around $0.10/kWh in the EU and $0.07/kWh in the 
US to around $0.20/kWh in the EU compared to only $0.08/kWh in the US. Between 2019 and 2022, the spread between 
the EU and the US increased from $0.03/kWh to around $0.12/kWh.
30. In a simple market design (‘merit order’), the price of electricity is set by the cost of the most expensive source that is 
needed to produce sufficient power (gas in many EU markets). The electricity price changes due to a change in the most 
expensive source still in the market, not by directly lowering the cost of renewable energy generation itself.
31. According to Bloomberg NEF, $27.7 billion in investments in electric vehicle and battery manufacturing in the US has 
been announced since the passing of the IRA.
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32. Since the WTO’s inception in 1995, its members have referred more than 600 disputes to the WTO dispute settlement 
mechanism, with 159 complaints filed against the United States by 29 WTO members, and 116 disputes launched by 30 
WTO members against the European Union, its predecessors and member states.
33. Clea Caulcutt, ‘Emmanuel Macron calls for “Buy European Act” to protect regional carmakers’, Politico, 26 October 
2022.
34. 2020 aid disbursed is a more reliable gauge of the potential distortionary impact of the temporary crisis framework 
than aid approved under the 2022 framework put in place after the Russian invasion of Ukraine. However, Commission 
Executive Vice-President Margrethe Vestager cited the aid under the 2022 framework in a widely-reported January 2023 
letter to EU governments (see for example https://www.ft.com/content/85b55126-e1e6-4b2c-8bb2-753d3cafcbe5), 
though this refers to approvals of aid which may not in the end be granted by governments; if it is granted, it may be 
disbursed over several years. The shares of approved aid granted, and the length of the disbursement period may vary 
greatly between countries. Furthermore, aid approved refers to nominal amounts, mixing loans and grants, rather than 
to the aid content.
35. To adjust for differences in the magnitude of shocks, we ran a cross-sectional regression of the COVID-19 state aid 
shown in the left panel of Figure 2 on a measure of the economic shock, namely, the difference between the winter 2020 
real growth projections published by the European Commission in February 2020, just before COVID-19, and the 2020 
real growth outturns. The residual from that regression can be interpreted as the shock-adjusted level of COVID-19 aid. 
Consistent with the findings of Cannas et al (2022), the slope coefficient indicates a statistically significant correlation 
between the size of the shock and the level of COVID-19 aid. However, the regression fit is very low (R2=0.12), indicating 
that most of the variance of state aid is not explained by differences in the shocks. The difference between lowest and 
highest shock-adjusted aid level is 4 percentage points of GDP (even higher than in the raw data), and the standard 
deviation is 0.93 percentage points of GDP, almost as high as that of the raw data.
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36. Case law supports a restrictive reading of 107(3)(b) TFEU (“serious disturbances”). The ruling in Freistaat Sachsen 
and Others v Commission of the European Communities (1999) found that “the disturbance in question must affect the 
whole of the economy of the Member State concerned, and not merely that of one of its regions or parts of its territory” 
(see https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:61996TJ0132_SUM). Before COVID-19 and Ukraine, 
107(3)(b) TFEU was used most extensively during the 2008-09 global financial crisis. We thank Armin Steinbach for 
pointing us to this case law and Commission practice.
37. See European Parliament press release of 9 December 2022: https://www.europarl.europa.eu/news/en/press-
room/20221205IPR60614/batteries-deal-on-new-eu-rules-for-design-production-and-waste-treatment.
38. Such schemes already exist in EU countries, notably in Germany; see https://www.bmwk.de/Redaktion/EN/Dossier/
regulatory-sandboxes.html. EU countries endorsed regulatory sandboxes in November 2020: https://www.consilium.
europa.eu/media/46822/st13026-en20.pdf.
39. Environmental criteria in public procurement should be handled carefully, as they might expose officials to lobbying 
and electioneering (for instance, in view of protecting local producers against competition; Blanchard et al 2022). But this 
risk could be mitigated by using precise and easy-to-verify award criteria (eg. CO2 emissions of cars or carbon intensity 
of electricity) rather than imprecise and hard-to-verify criteria (eg. environmental criteria related to the suppliers). This 
requires a clear categorisation of green criteria, as well as adequate investment in the training of public authorities that 
have to apply them (Sapir et al 2022).
40. The European Commission has said it will propose electricity market reform early in 2023.
41. Connall Heussaff and Georg Zachmann, ‘Buying time for proper electricity market reform’, Euractiv, 21 December 
2022.
42. See https://news.industriall-europe.eu/Article/860.
43. See Paola Tamma, ‘Eurozone countries kill banking union plan’, Politico, 9 June 2022.
44. See European Commission press release of 7 December 2022, https://ec.europa.eu/commission/presscorner/detail/en/
ip_22_7348.
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45. See García-Herrero and Poitiers (2022).
46. See Tagliapietra and Veugelers (2021) on how to design such green-subsidy programmes at EU level.
47. This will be financed through the frontloaded sale of emissions trading system allowances (40 percent) and the 
resources of the Innovation Fund (60 percent). The distribution of these extra resources will take into account cohesion 
policy, EU countries’ dependence on fossil fuels and the increase in investment prices. 
48. Any such programme should take lessons past initiatives into account; see Claeys (2015) and Claeys and Leandro 
(2016).
49. Including the G7 and its climate club initiative, the G20, the Organisation for Economic Co-operation and 
Development, the WTO Trade and Environment Committee and WTO Trade and Environmental Sustainability Structured 
Discussions (TESSD), and the recently founded Coalition of Trade Ministers on Climate.
50. Article 107(3)(b) of the Treaty on the Functioning of the European Union states that “aid to promote the execution of 
an important project of common European interest” is compatible with the internal market.
51. The European Commission reports state aid disbursements in broad policy categories, several of which (including 
‘Environmental protection including energy savings’, ‘Regional development’, ‘Sectoral development’, ‘SMEs including 
risk capital’ and ‘Other’) could in principle contain such support. European Commission (2022a), Annex II also lists the 
largest individual aid items in these categories disbursed in 2020, the most recent year for which this data is available. 
Except for the IPCEIs (reported in ‘Other’) we were not able to find any item in this list that specifically reflects clean-tech 
manufacturing support. However, some of the generic industry support packages reported in the categories ‘Regional 
development’ and ‘SMEs including risk capital’ could reflect disbursements to clean tech producers.
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Annex I: IRA subsidies in the context of WTO law

Prohibited subsidies
The WTO Agreement on Subsidies and Countervailing Measures (ASCM) prohibits subsidies outright if they are made 
contingent on the use of domestic over imported goods. The agreement thus gives justice to the notion that subsidies 
subject to local content requirements are a priori considered to be trade distortive. In WTO dispute-settlement 
proceedings, a finding of a prohibited subsidy will result in an obligation to immediately remove the subsidy, and the 
authorisation of countermeasures if the measure is not removed within a reasonable time (Article 4 ASCM). Subsidies 
contingent on the use of local content would also violate the General Agreement on Tariffs and Trade’s (GATT) national 
treatment provision (GATT Article III:4). The outright prohibition of local content requirements renders this category of 
subsidies particularly vulnerable to WTO legal challenges and makes litigation speedy and straightforward.

The following IRA subsidies contain prohibited local content requirements and are therefore vulnerable to a WTO legal 
challenge advanced by the EU or other WTO members:

(1) extension and modification of credit for electricity from certain renewable resources; (2) extension and modification of 
the energy tax credit; (3) clean vehicle tax credit; (4) clean electricity production credit; and (5) clean electricity investment 
credit.

Actionable subsidies
The GATT exempts from its national treatment provisions the payment of subsidies exclusively to domestic producers. In 
other words, domestic production subsidies are generally permissible (Article 3:8(b) GATT). They are, however, ‘actionable’ 
under the ASCM if they confer a benefit and are made to a specific industry, as opposed to all economic operators. 
Actionable subsidies are only inconsistent with the ASCM if it can be demonstrated that they distort international 
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trade generally, or in relation to the complaining WTO member specifically (Articles 5, 6 and 7 ASCM). Other than the 
relatively rare use of WTO dispute-settlement procedures to challenge ‘actionable’ foreign subsidies, an industry that is 
on the receiving end of an actionable subsidy may be subject to countervailing duties (CVD) imposed by a third-country 
government. The imposition of countervailing (anti-subsidy) duties requires a government agency’s investigation in 
accordance with ASCM provisions, and a finding of injury to the domestic industry producing the like product, measured 
as effects on bilateral trade volume, price, revenue, sales, profits, productivity and capacity utilisation (Part V ASCM). 
Governments frequently employ countervailing duties against foreign subsidies, with a sharp increase over the past 
decade.

The following IRA subsidies are vulnerable to national countervailing duty investigations if the above-mentioned market 
effects can be demonstrated: (1) sustainable aviation fuel tax credit; (2) tax credit for production of clean hydrogen; (3) 
advanced manufacturing production tax credit; (4) clean fuel production tax credit.
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Figure A1: Countervailing measures in force on or after 01/01/2022, by year of application

Note: Figure shows 279 items in total. 2022 data relates to January to June only.
Source: Bruegel based on WTO. 
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Annex II: IRA advanced manufacturing production tax credits

Product Tax credit
Solar
Thin film or crystalline photovoltaic cell $0.04 per watt
Photovoltaic wafer $12 per m2

Polymeric backsheet $0.4 per m2

Solar module $0.07 per watt
Torque tube $0.87 per kg
Structural fastener $2.28 per kg
Wind
Blade $0.02 per watt
Nacelle $0.05 per watt
Tower $0.04 per watt
Fixed offshore wind platform $0.02 per watt
Floating offshore wind platform $0.04 per watt
Offshore wind vessel 10% of sales price
Batteries
Cell $35 per kWh
Module that does not use battery cells $45 per kWh
Module that uses battery cells $10 per kWh
Inverters
Central inverter $0.25 per watt
Utility inverter $0.015 per watt
Commercial inverter $0.02 per watt
Residential inverter $0.065 per watt

https://www.worldcommercereview.com
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Source: IRA Title 26 USC §45X.

Annex III: Europe’s industrial policies for clean-tech deployment

Europe does not have a flagship clean-tech deployment scheme comparable to the IRA. Instead, it has a multitude of 
policy initiatives and tools at different levels (regional, national, EU), which are generally uncoordinated, if not conflicting 
(Table A1).

Macro or distributed wind inverter $0.11 per watt
Materials
Solar grade polysilicon $3 per kg
Electrode active material 10% of production cost
Other critical material 10% of cost
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Table A1. Examples of Europe’s industrial policy tools for clean-tech deployment

Deployment policy tools Overall enabling 
framework

EU level

Single market rules
European alliances

IPCEIs
NextGenerationEU

EU Innovation Fund
European Innovation 

Council
European Investment 

Bank
EU Cohesion Funds

Trade and investment 
policy

Competition policy
Environmental standards
Climate policy (eg. ETS)

Energy policy

National level

State aid
Investment programmes

Incentive programmes
Public procurement rules
Clean energy standards

Energy policy
Environmental standards
Environmental taxation

Regional level

‘Smart’ specialisation 
strategies

Regional investment 
budgets

Implementation of EU 
cohesion policies

Regional regulations

Note: as the IRA predominantly focuses on clean-tech deployment, for the sake of comparison this table only focuses on Europe’s deployment policy tools and overall enabling frame-
work. It does not include pure research and innovation policies (eg. Horizon Europe), as those policies are not a key part of the IRA either.
Source: Bruegel. 
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This fragmentation makes it difficult to assess how much public support (both national and EU-level) is provided every 
year to clean tech manufacturing and deployment. Table A2 attempts to provide an overview for the most important 
spending categories. Spending on green research is not included in this exercise (or indeed the IRA).

In the remainder of this Annex, we seek to identify the EU counterparts to the three green subsidy categories of the IRA 
highlighted in the main text and Box 1.

Electric vehicles. Almost every EU country has been subsidising the purchase of electric vehicles. Incentives differ widely 
from country to country, both in form (eg. tax benefits or purchase subsidies) and value. In 2022, purchasing subsidies 
ranged between €10,000 in Cyprus to €1,250 in Czechia. Across the entire EU, these subsidies added up to almost €6 
billion and averaged around €6,000 per vehicle. Unlike the support provided by the IRA, these EU purchasing incentives 
typically do not discriminate between different producers.
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Table A2. Examples of annual support to green tech manufacturing and deployment in the EU

Notes: a. Support to clean manufacturing includes support to green hydrogen and batteries. b. This estimate includes the amount of loans and grants approved under the RRF for 
battery-related projects and divides it by the number of years of its duration (2020-2026). The large share of the funding available for projects related to hydrogen falls under the 
umbrella of the IPCEIs. Based on data from the Bruegel dataset on European Union countries’ recovery and resilience plans. c. The estimate for the IPCEIs includes the overall amount 
of public funding granted by EU countries for four IPCEIs (two batteries- and two hydrogen-related) divided by the number of years they are expected to run. Based on data provided 
by European Commission. d. This estimate includes the overall amount of loans granted to industries and transport for projects related to batteries, hydrogen and electric vehicles in 
2022. Based on data provided by the European Investment Bank. e. This estimate considers the amounts provided in 2022 for the EIC Accelerator. It notably includes the budget for EIC 
Challenge (€536 million devoted to technologies for Open Strategic Autonomy and ‘Fit for 55’, as well as a third of the €630 million budget allocated to open calls – this being just a 
working assumption. f. This estimate considers the value of support to small- and large-scale projects awarded in the first call for projects. Appraisals for the second call for projects are 
still ongoing at time of writing. Based on data provided by European Commission – European Innovation Fund. g. This estimate includes the value of loan disbursed for renewable en-
ergy-related projects (ie. solar and wind) by the EIB in 2022. h. This estimate includes the amount of support offered by EU countries in the form of direct transfers, tax expenditure, FiT/
FiP, RES quotas and others in 2020. Source: European Commission, Directorate-General for Energy. i This estimate is the average subsidy offered for the purchase of a new battery-elec-
tric passenger car across EU countries.
Source: Bruegel based on data provided by the European Automobile Manufacturers Association and government websites. 

Source of 
funding Instruments Period Value (€ 

billions)

NGEU - RRFb

IPCEIsc

EIBd

EU Innovation 
Councile

EU Innovation 
Fundf

Loans and grants
Loans, grants, guarantees, 

tax advantages
Loans

Grants and equity
Grants

per annum
per annum

2022
2022
2021

0.3
1.3
3.3
0.7
1.2

EIBg

National support 
schemesh

Loans
Various (mainly feed-in-

tariffs)

2022
2020

84.4
4.4
80

National support 
scheme Purchase allowancei 2022 €6,000 avg.

EU and national support to clean-tech manufacturinga

EU and national support for the deployment of renewable energies

National incentives for electric vehicle deployment

6.8
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Support for clean tech manufacturing is channelled through several instruments and facilities.

• EU countries have access to loans and grants to support green investments under the Recovery and 
Resilience Facility (RRF), including for the decarbonisation of industry and strengthening clean-tech supply 
chains.

• IPCEIs support major crossborder innovation and infrastructure projects To date, the European Commission 
has approved two IPCEIs related to batteries (€3.2 billion for the period 2019-2031 and €2.9 billion for the 
period 2021-2028) and two related to hydrogen (€5.4 billion and €5.2 billion, respectively, for 2022-2036), 
partly covered by funds from the RRF50.

• The EU Innovation Fund, established under the EU emissions trading system, supports the demonstration 
and early deployment of clean technologies and processes in energy-intensive industries. In its first call in 
2022, the Fund awarded grants amounting to around €1 billion. A hydrogen-specific pilot auction worth €800 
million will take place in June 2023 (European Commission, 2023).

• Under Horizon Europe, the European Innovation Council has a deployment leg called EIC Accelerator, which 
aims at scaling-up breakthrough technologies, including green tech.

• The European Investment Bank (EIB) allocated around €17.5 billion in loans to the transport and industrial 
sectors in 2022; we estimate that approximately €3.3 billion was targeted at clean-technology projects. The 
EIB is also responsible for the implementation of around 75 percent of the EU guarantees allocated to the 
InvestEU programme.

Except for the IPCEIs, the estimates presented in Table A2 do not include state aid, the largest subsidy category (green 
and not) in the EU by far. The Treaty on the Functioning of the European Union prohibits state aid but allows exceptions, 
including for IPCEIs, “to remedy a serious disturbance in the economy of a member state”, and “to facilitate the 
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development of certain economic activities or of certain economic areas, where such aid does not adversely affect trading 
conditions to an extent contrary to the common interest” (Article 107(3); see Box 1).

It is not possible to precisely identify the volume of non-IPCEI state aid for clean-tech manufacturing based on European 
Commission data; however, this is unlikely to be very large compared to the IPCEIs and particularly compared to 
renewable energy subsidies51.

Renewable energy subsidies
In 2020, the latest year for which consolidated figures are available, subsidies given by EU members to electricity 
production from renewable energy sources (RES) amounted to €80 billion (0.57 percent of EU GDP), with Germany leading 
the ranking (0.94 percent of GDP, or €33 billion). Feed-in tariffs and feed-in premiums represented 79 percent of total RES 
subsidies in 2020, for a total of €63 billion.

In terms of technology, solar energy received the largest share of subsidies (€30 billion), followed by wind (€21 billion), 
and biomass (€18 billion). Renewable energy is also supported by EIB loans (roughly €4.4 billion in 2020).
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The UN warns that the transition from fossil fuels to 
renewable energy sources will have to be ramped 

up. Danielle Marais discusses the role African mineral 
resources will have to play in the transition

Africa’s mineral resources 
are critical for the green 

energy transition
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The World Bank forecasts that the production of critical minerals would need to increase by nearly 500% if 
investment in renewable energy and other green technologies were ramped up to the levels required to 
avoid the worst impacts of climate change.

The twenty-seventh Conference of the Parties (COP27), the next round of global climate negotiations, is being 
hosted by Egypt from November 6 – 18. In the run-up to the conference, the United Nations (UN) warned that 
current climate responses are insufficient to avoid severe climate change.

To get on track, the transition from fossil fuel-based to renewable energy sources will have to be ramped up 
significantly. Africa’s minerals will play a key part in this transition, but to what extent will the continent benefit?

Critical minerals are those minerals used to produce green technology, such as solar panels, wind turbines and 
batteries. These minerals include graphite, lithium, cobalt, copper, manganese, and rare earth metals. The World 
Bank forecasts that the production of these minerals would need to increase by nearly 500% if investment in 
renewable energy and other green technologies were ramped up to the levels required to avoid the worst impacts 
of climate change.

The mineral intensity of the green transition has led to some debates on how ‘clean’ renewable energy truly is. It is 
true that renewable energy is highly reliant on key mineral resources, but this does not negate the importance of 
transitioning to renewable energy sources, as emissions from the mineral production and operation of low-carbon 
technology is only 6% of the emissions from fossil fuels.

The issue of critical minerals has been highlighted in the global arena. The pre-COP27 United Nations Economic 
Commission for Europe (UNECE) Regional Forum stated that Europe and North America will not be able to deliver 
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results on the Paris Agreement or the Sustainable Development Goals without a rapid shift to clean energy and 
renewables.

To this end, the forum emphasised the importance of increasing efforts to finance critical raw minerals and 
manage them sustainably. The UN Secretary-General’s strategy for Transforming Extractive Industries for Sustainable 
Development also puts a spotlight on the sustainable management of critical minerals.

The green energy transition and the rising demand 
for critical minerals makes this a key moment for 
Africa to strengthen its position in green technology 
value chains
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The African continent could stand to benefit from the shift to clean energy and technologies. The continent has 
30% of the world’s mineral reserves, including many minerals essential to the green transition. For example, the 
Democratic Republic of Congo (DRC) produces about 70% of the world’s cobalt, while South Africa has the largest 
share of manganese reserves. Madagascar and Mozambique have significant shares of graphite, and Zimbabwe has 
large deposits of lithium.

The challenge is that a very limited amount of Africa’s critical minerals is processed on the continent. China is the 
dominant player in the processing of mineral ores, refining 73% of cobalt, 40% of copper, 59% of lithium, and 67% 
of nickel. A large share of these minerals is imported in unprocessed form from elsewhere, including Africa. China 
also dominates green technology value chains, producing over 80% of the world’s solar panels, and over 70% of the 
world’s lithium-ion battery cells.

The US and the European Union (EU) have become increasingly concerned about China’s dominance in critical 
mineral value chains and green technology production. The COVID-19 pandemic and the Russian invasion of 
Ukraine have highlighted the vulnerability of global supply chains and risks associated with a reliance on imports, 
including of green technologies.

As the US and EU increasingly seek to compete with China in securing critical minerals supplies and onshoring 
green technology value chains, Africa risks becoming locked in as a supplier of minerals to other parts of the world.

In April 2022, US President Joe Biden invoked the Defense Protection Act to support the mining, recycling, and 
processing of critical minerals particularly those that are needed for batteries for electric vehicles and clean-energy 
storage systems.
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In a further effort to reduce dependence on China by other major economic powers, the Minerals Security 
Partnership (MSP) was formed. The MSP is a multilateral initiative involving the US, the EU and other partners. 
This initiative was introduced in June 2022 to “ensure that critical minerals are produced, processed, and recycled in a 
manner that supports countries in realising the full economic development potential of their mineral resources.”

At the Ministerial Meeting of the MSP in September 2022, the US Secretary of State, Antony Blinken, stated that the 
MSP prioritises supporting mineral-producing countries and projects that adhere to strict environmental, social and 
governance standards. While the emphasis on responsible mining is welcome, it is less clear to what extent the MSP 
will support local value addition.

Africa may well ask what real benefit it would gain in shifting exports from China to Europe or the US, particularly 
when the continent is looking for ways to generate jobs and support industrialisation locally by leveraging its 
mineral wealth.

The African Development Bank (AfDB) is currently working on a critical minerals strategy, a theme that was also 
prominent at the recent African Forum on Mining, hosted in October 2022 by the African Union in Addis Ababa, 
Ethiopia.

There are many challenges to overcome, including securing the necessary skills base, ensuring reliable and 
adequate electricity supply and improving the investment climate. Additionally, green technologies require 
numerous inputs.

For example, electric vehicle batteries require lithium, nickel, cobalt, manganese, and graphite. Developing the 
DRC as a battery manufacturing hub cannot be built exclusively around its cobalt reserves. Yet a study produced 
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by BloombergNEF argues that there is a case to be made for battery manufacture in DRC. Regional value chains 
may be part of the solution, as with Zambia and the DRC’s agreement earlier this year to jointly work on developing 
electric battery manufacturing capacity.

For too long, Africa has been predominantly a minerals exporter, with limited refining or linkages to domestic 
industry. The green energy transition and the rising demand for critical minerals makes this a key moment for Africa 
to strengthen its position in green technology value chains. ■

Danielle Marais is a former Konrad Adenauer Foundation Scholar at the South African Institute of 
International Affairs - SAIIA

This article was originally published by Mining Weekly. 
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Elena Verdolini considers the digital revolution and 
how you can have a just ecological transition, the grand 

challenge of our times

Unprecedented 
opportunities
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Both digitalization and decarbonisation represent unprecedented opportunities for today’s economies 
because they could bring about important co-benefits in terms of jobs, competitive and overall wellbeing.

The digital revolution is a largely ungoverned mega-trend that is predominantly fuelled by disruptive 
market forces and consumer preferences. While public support plays a crucial role in the development of digital 
technologies, the discovery and ubiquitous application of sensors, the internet of things, artificial intelligence, 
digital devices, cloud services and digital business model is promoted by private entrepreneurs and early 
technology adopters.

The ‘just ecological transition’ is often cited as grand challenge of our times, motivated by the need to address 
imbalances emerging from market forces alone, namely pressure on natural systems beyond what is feasible within 
planetary boundaries and the unequal distribution of resources both across and within countries and regions. While 
reducing our exposure climate risks, such transition should bring about better jobs and increase the quality of life.

Up to recently, discussions around the digital revolution and the just ecological transition were carried out 
separately, in different ministries at the national level and by different actors at the sectoral and local level.

Yet, there are strong reasons to argue that the digital transformation and the just ecological transition should be 
addressed jointly by firms, governments, and citizens.

First and foremost, a very heterogeneous body of research shows that there are strong mutual interactions between 
these two processes. Most notably, not addressing climate challenges implies that the digital world of the future 
will be characterized by high climate risks, and that economic wellbeing will be jeopardized.
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Furthermore, the way in which the digital revolution will unfold strongly affects the prospects of a just ecological 
transition. The direction of this impact is in fact not clear.

One the one hand, digital technologies could increase emissions if they increase overall energy demand or generate 
digital waste; they could also increase inequality if their benefits accrue only to a minority of workers and of the 

The prospects of future economic growth and 
wellbeing strongly depend on the joint governance 
of both the digital and the ecological transitions
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overall population, leaving others behind. If this were the case, achieving a just ecological transition will be harder 
and costlier.

On the other hand, digital technologies could contribute to emission reductions through energy and material 
efficiency, by favouring demand-side management practices in energy use and by promoting citizens’ education 
and participation in decision processes. If this were the case, the just ecological transition could be achieved faster 
and at lower costs than currently foreseen.

A second, subtler but equally strong, rationale for the joint consideration of these transformations lies in the 
asymmetry in their relation, which is due to their different nature and pace. The digital revolution progresses at 
extremely fast speed and is predominantly driven by market forces; digital innovation happens in several directions 
and at different scales.

The ecological and sustainability transitions are extremely slow processes, in which consensus building plays 
a critical role to move forward. It thus appears that digitalization has the potential to strongly affect the just 
ecological transition in the short term, while the opposite is only marginally true, if at all.

Importantly, as digitalization rapidly changes our economies and societies, agreed-upon processes and targets to 
achieve the sustainability transition may become obsolete or irrelevant very fast.

Both transitions will require significant proactive agency and policy support to achieve societal goals, but the 
nature and extent of this support is different. Deep decarbonization pathways should factor in the disruptive role of 
digital technologies.
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Similarly, governing digitalization is a necessary requirement to ensure that digital technologies contribute to 
emission reductions and to the achievement of other sustainable development goals.

Policy portfolios in support of the twin ecological and digital transition need to account for, and balance, these 
fundamental differences. Only through the joint consideration of the barriers and enablers of these two major 
transformations can technologies and market forces be harnessed to ensure that the benefits accrue to all citizens, 
firms and workers.

If we fail in this endeavour, we will have to face significant negative environmental and social consequences, while 
economics gains will accrue to a small share of the world’s population, very concentrated both within and across 
countries.

Hence, the prospects of future economic growth and wellbeing strongly depend on the joint governance of both 
the digital and the ecological transitions.

Governance aspects become paramount to ensure that digital technologies can become multipliers of sustainable 
change and that societal co-benefits—ie. positive labour market outcomes, increased competitiveness, access to 
products and services—are achieved for all.

Both digitalization and decarbonization should unfold, in a mutually supportive way, and without impairing other 
ancillary benefits such as economic growth and inclusion.
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A fundamental question then needs to be addressed: what are the necessary buildings blocks of a strategy to 
ensure that digital technological developments and breakthroughs offer a win-win solution to the potential tension 
arising between decarbonisation processes and economic growth in the context of a just transition?

There are many answers to this question, depending on local, regional, and national specificities, conditions and 
institutional settings. Yet, six important ingredients should not be missing:

1. The collection of key indicators at various scales (local, regional, national) measuring the progress of 
digitalization, its benefit and barriers, and allowing benchmarking.

2. Further research on the mechanisms governing digital low-carbon pathways towards sustainability and the 
specific conditions under which digitalization will act as an enabler towards sustainability in different regions, 
countries and sectors.

3. Strong government commitment to a just ecological and digital transition in the form of support for job 
creation; targeted public investments in low-carbon, digital and sustainable infrastructure; the promotion of 
changes in human behaviour towards reducing resource and emissions footprints.

4. Training programs to upskill and reskill workers, ensuring they can transition to more sustainable jobs, and 
benefit from the opportunities arising from the twin digital and ecological transitions.

5. Enhanced social safety nets to support those who may find it particularly difficult to adjust to new 
technologies and transition towards different jobs. 
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6. Just and inclusive processes of citizen and stakeholder engagement to co-design policies and measures 
and to generate a shared, strong and actionable vision of what a just transition looks like. ■

Elena Verdolini is a climate economist. She is Professor of Political Economy at the Law Department, 
University of Brescia, and Senior Scientist at the RFF-CMCC European Institute on Economics and the 
Environment of the Euro-Mediterranean Centre on Climate Change

This article is based on ETUI working paper 2023/01: Elena Verdolini, “Interlinkages between the just ecological transition 
and the digital transformation,” Working paper 2023/01. ETUI, The European Trade Union Institute,  (accessed February 
18, 2023).
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Reconciling international subsidy rules with industrial 
decarbonisation. David Kleimann argues that 

environmental subsidies could be justified

Climate versus trade? 
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Executive summary
The vast environmental subsidies that may be required for the transition to net zero greenhouse gas emissions 
are starting to generate international trade and political frictions between the world’s largest economies. This 
puts (supra-)national industrial decarbonisation efforts on a collision course with international subsidies rules and 
national countervailing duty (ie. anti-foreign subsidy) laws and regulations.

International cooperation will be essential to defuse such tensions before they escalate and impede effective 
climate policy rollouts, and before they lead to economic countermeasures that create new barriers to trade in 
environmental goods. This requires agreement on permissible environmental subsidy practices that minimise 
distortions.

Meanwhile, it will be crucial to provide financial transfers to assist poorer economies with industrial decarbonisation 
at the same time as those poorer economies are suffering from the crossborder negative economic impacts of 
otherwise net-global-welfare enhancing environmental subsidies paid out by wealthy countries.

Various forums can host the technical and political negotiations necessary to set the parameters of net global-
welfare enhancing subsidies. These include the G7, the G20, the Organisation for Economic Co-operation 
and Development, the World Trade Organisation’s Trade and Environment Committee and WTO Trade and 
Environmental Sustainability Structured Discussions, and the Coalition of Trade Ministers on Climate.
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1 Introduction
The greater the benefit conferred on domestic industries, the more likely subsidies will alter competitive conditions 
in the international marketplace

Environmental subsidies are typically conceptualised as public spending (including governmental revenue 
foregone and in-kind contributions) that supports the attainment of environmental objectives that would remain 
elusive if left to market forces (Charnovitz, 2014).

The greater the benefit conferred on domestic 
industries, the more likely it is that such subsidies 
will alter competitive conditions in the international 
marketplace in favour of the companies on which 
the benefit is conferred

https://www.worldcommercereview.com
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There is a strong economic argument that subsidies are an essential instrument in the transformation towards 
the net zero global economy. While taxation can address the negative environmental externalities of emissions 
(reflecting the polluter-pays principle), it cannot simultaneously correct the externalities associated with green 
innovation.

As the United Nations Environment Programme (UNEP) pointed out in 2003: “public financing is essential for the 
transition to a green economy and more than justified by the positive externalities that would be generated” (UNEP, 
2003). Environmental subsidies could also be justified when emissions taxation (carbon prices) is not feasible or is 
insufficient due to political economy constraints. In such cases, decarbonisation may require consumer incentives to 
purchase low-carbon goods and services, and/or producer incentives to invest in the decarbonisation of industrial 
production processes or increase renewable energy production capacity.

However, this category of subsidies may – proportional to their volume – impact international trade and 
investment. First, public investment directly linked to the decarbonisation of energy generation and other industrial 
processes, as well as government incentives for purchases of low-carbon goods and services, will enhance national 
economies’ international competitiveness in decarbonised merchandise trade.

For instance, government funding for the replacement of blast furnaces with electric arc furnaces for steel-
making, or incentives for the use of clean hydrogen as an input to steel production, will give a competitive edge to 
producers of clean steel.

This distortion of competitive conditions will be even greater in jurisdictions that disincentivise high-carbon steel 
consumption and production through taxation and enforceable carbon intensity standards. In turn, certain subsidy 
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schemes that are geared towards industrial decarbonisation are likely to distort the distribution across countries of 
benefits derived from international trade.

The greater the benefit conferred on domestic industries, the more likely it is that such subsidies will alter 
competitive conditions in the international marketplace in favour of the companies on which the benefit is 
conferred.

These circumstances can be expected to generate political tensions. Transatlantic tensions have already surfaced 
over the United States Inflation Reduction Act (IRA), which subsidises production and investment in renewable 
technology in the US1.

Depending on how the US’s trading partners react, this could trigger a global subsidies race to attract investments 
in clean technology and production. This would be particularly problematic in a world in which governments have 
widely diverging access to the public resources needed to finance national decarbonisation efforts.

Economies characterised by public-resource scarcity could be expected to be hit particularly hard by a subsidised 
race in clean-technology innovation and industrial decarbonisation. Trade and investment effects could be 
reinforced by carbon border adjustment mechanisms and other border measures that restrict imports on the basis 
of the carbon intensity of traded goods, resulting in further market segmentation.

Crucially, however, the negative crossborder economic impacts of environmental subsidies may be outweighed 
by positive crossborder effects that arise from the same policies. The potential benefits include trade-induced 
technology transfers, domestic emission abatement and the cost-effective supply of environmental goods.

https://www.worldcommercereview.com
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In other words, environmental subsidies that alter crossborder competitive conditions may not be all bad. They may 
tackle market failures in a net-global-welfare enhancing manner and may therefore be entirely appropriate.

Public financing of this category, however, leaves policymakers with a distributional challenge: they must mitigate 
immediate negative crossborder impacts through least-trade-distortive policy design and/or provide crossborder 
transfers to finance industrial decarbonisation in public resource-poor jurisdictions, with the goal of ensuring a just 
net zero transition for all countries and their citizens.

1.1 Governance failures and domestic-content requirements
Environmental subsidies could also create economic damage if mixed with protectionist policies. Such policies 
often take the shape of local-content requirements that give domestic producers a competitive edge over foreign 
suppliers, eliminate benefits of competition and therefore frequently result in higher prices, lower quality, less 
variety and, overall, less availability of undersupplied clean technologies and environmental goods: “such trade 
restrictions cannot possibly enhance global welfare, and are also dubious policies for any user country because of the 
higher costs to domestic consumers and the loss of export opportunities from mimetic foreign practices” (Charnovitz, 
2014).

The applicable World Trade Organisation rules on subsidies – embodied in the WTO Agreement on Subsidies and 
Countervailing Measures (ASCM) – prohibit the making of subsidies contingent on local-content requirements 
(WTO, 1994a).

The ASCM was designed precisely to reign in governments’ beggar-thy-neighbour public financing schemes by 
tying their hands when tempted to give in to political siren calls. In this respect, the ASCM retains a clear and 
functional legal rule disciplining the actions of WTO members.
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1.2 Towards an enabling international regulatory framework for environmental subsidies
The ASCM was not, however, drafted to accommodate net-global-welfare enhancing public investments in the 
transition to net zero. The ASCM does not provide for a legal shelter for environmental subsidies that may be 
needed in order to mend the market failure they seek to address, but which also exert negative crossborder trade 
effects.

The ASCM is biased towards limiting crossborder economic spillovers, even if they are outweighed by positive 
economic and environmental impacts and the reduction of negative environmental externalities of production.

Three decades after the ASCM was drafted, this omission creates an international regulatory challenge as the 
governments of the world’s economies have begun to disperse hundreds of billions of euros as core elements of 
climate legislation.

Certain types of public investments that are needed to achieve the transition, however, are likely to be caught up 
in WTO dispute settlement proceedings or will become subject to national countervailing duties, which the ASCM 
regulates and explicitly allows for.

These frictions can and should be avoided by all means (section 4). What is needed – beyond enhanced 
transparency of public financing and empirical analysis thereof – is political convergence among governments on 
permissible environmental subsidies that minimise negative crossborder economic externalities while maximising 
positive economic and environmental spillovers.

Beyond the interests of high-income country governments and their taxpayers in limiting the cost to the public 
accounts of subsidy races, political convergence among a broad set of actors could be facilitated by linking the 

https://www.worldcommercereview.com


w
w

w
.w

or
ld

co
m

m
er

ce
re

vi
ew

.c
om

The Road to Net Zero ■ Spring 2023

signature and ratification of an agreement on subsidies to credible and specific commitments to financially support 
poor economies in their national industrial decarbonisation efforts.

2 WTO rules applicable to environmental subsidies
Under the ASCM, a subsidy is deemed to exist if a public body provides a financial contribution in the form of a 
direct transfer, revenue forgone (eg. tax breaks) or in-kind contributions, and if such a contribution confers a benefit.

A benefit is deemed to be conferred if the financial contribution alters the competitive conditions in the 
marketplace in favour of the receiving economic operator (Article 1 ASCM; WTO, 1994b).

Yet, the ASCM only restricts subsidies if they are made specific to an enterprise or industry, group of enterprises or 
industries (Article 2 ASCM), for instance to certain energy-intensive trade-exposed industries (WTO, 1994b).

2.1 Prohibited subsidies
Specific subsidies are outright prohibited if they are made contingent on export performance or the use of 
domestic over imported goods. Article 3 ASCM thereby gives justice to the notion that export subsidies and 
subsidies that are subject to local content requirements are a priori considered to be trade distortive (WTO, 1994b).

In WTO dispute-settlement proceedings, a finding of a prohibited subsidy will result in the obligation to 
immediately remove the subsidy, and the authorisation of countermeasures if the measure is not removed within a 
reasonable period (Article 4 ASCM).

Subsidies contingent on the use of local content would also violate the General Agreement on Tariffs and Trade’s 
(GATT) national treatment provision provided for in GATT Article III:4 (WTO, 1994b).
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2.2 Actionable subsidies
Specific subsidies that are neither contingent on exports nor the use of local content are merely considered to be 
‘actionable’ under the ASCM. Actionable subsidies are only found to be inconsistent with the ASCM if it can be 
demonstrated that they distort trade generally, or in relation to the complainant WTO member specifically (Articles 
5, 6 and 7 ASCM).

The ASCM provides for legal remedies in case a subsidy is found to cause adverse effects to the domestic industry of 
another WTO member (as evident from observable effects of the subsidy on bilateral trade volumes, price, revenue, 
sales, profits, productivity, etc), to nullify the benefits otherwise accruing to that member under the WTO covered 
agreements, or to cause serious prejudice to the interests of that member (including by displacing or impeding 
exports or imports that would otherwise occur, undercutting, suppressing or depressing prices, or increasing world 
market shares of the subsidising member’s exports).

If a subsidy is found to cause adverse effects as a result of a finding of injury, nullification or serious prejudice, the 
subsidy must be withdrawn or the adverse effects removed.

The notable difference between ‘injury to the domestic industry’ and ‘serious prejudice’ is that the latter spans a 
wider set of circumstances than the former, taking into account the effects on international trade generally. The 
scope of the former concept, in contrast, permits an investigation into, and positive findings, of a subsidy’s effect on 
bilateral trade only.

2.3 The main threat to environmental subsidies: national countervailing (anti-subsidy) duty laws and regulations
An industry on the receiving end of an actionable subsidy may ultimately be subject to countervailing duties (CVD) 
imposed by a third country government.
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The imposition of countervailing (anti-subsidy) duties requires an investigation by a government agency – 
conducted in accordance with ASCM provisions – and a finding of injury to the domestic industry producing the 
like product, measured as effects on bilateral trade volume, price, revenue, sales, profits, productivity and capacity 
utilisation (Part V ASCM).

Governments frequently employ countervailing duties to address foreign subsidies, compared to relatively rare use 
of WTO dispute-settlement proceedings.

Given this, the most significant action countering arguably net-global-welfare enhancing environmental subsidies 
should be expected to take the form of CVDs. In 2022, 291 CVD measures were in force globally, with a sharply 
increasing trend over the past decade (Figure 1).

About two thirds of all measures in force globally in 2022 were taken by the United States, with Canada (12 
percent), and the European Union (8 percent) making for distant second and third places.

Currently, developing countries and China and India are the main targets of North American and European CVD 
measures. However, US CVDs targeting climate-related subsidies in EU countries have begun to surface recent years 
(Figure 3).

In sum, WTO subsidy disciplines may be invoked via WTO dispute settlement or national countervailing duty 
statutes that mirror WTO CVD rules codified in Part V of the ASCM, if the existence of trade effects can be causally 
linked to public financing that may, nonetheless, have net-welfare enhancing effects.
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Figure 1. Countervailing duty measures in force on or after 01/01/2022 by year of application

Source: Bruegel based on WTO. *Data relates to the January to June period only.
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Figure 2. Countervailing duty measures in force on 
or after 01/01/2022 by reporting member

Figure 3. Countervailing duty measures in force on 
or after 01/01/2022, by exporter

Source: Bruegel based on WTO. Source: Bruegel based on WTO.

6%
5%

2%

8%

4%

12% 63%

Others, 16
India, 14

China, 7

European Union, 22

United States, 176

Australia, 11

Canada, 33

16%

2%

6%

4%
3%

3%

16%

50%

China, 139

United States, 6

Turkey, 16

Vietnam, 12

Korea, 10

Indonesia, 8

India, 44

Others, 44

https://www.worldcommercereview.com


w
w

w
.w

or
ld

co
m

m
er

ce
re

vi
ew

.c
om

The Road to Net Zero ■ Spring 2023

2.4 No exceptions for environmental subsidies in international economic law
It is noteworthy, in this context, that the ASCM included a category of ‘non-actionable’ subsidies covering up to 
20 percent of existing facilities’ costs of adapting to new environmental regulations or requirements, as well as 
assistance covering not more than 75 percent of industrial research (Article 8 ASCM). Even this rather limited (and 
for current purposes insufficient) carve-out expired in 2000, while the rest of the agreement remains in force.

Moreover, unlike the GATT, the ASCM lacks general exceptions of the kind codified in GATT Article XX, which include 
the protection of legitimate policy objectives such as “the conservation of exhaustible natural resources” (WTO, 
1994b).

While the question of the applicability of Article XX GATT to the ASCM has not been concluded in WTO dispute-
settlement proceedings, the prevalent legal opinion leans strongly towards a negative answer (Rubini, 2012).

This would, crucially, prevent access to legal justifications for net-global-welfare enhancing environmental subsidies 
that otherwise generate negative economic externalities.

3 Contemporary environmental subsidies in the context of the ASCM and national countervailing duty statutes
As noted in the previous section, environmental subsidies may distort international trade even if they aim at, and 
result in, decarbonisation and do not feature a priori prohibited regulatory qualifications, such as domestic content 
requirements.

The likelihood that subsidies will have such effects increases commensurately to the extent that transfers, 
concessional loans, tax incentives or in-kind contributions directly support the decarbonisation of domestic 
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production capacities, or are coupled to domestic per-unit production (in contrast to, for instance, consumption 
subsidies, the financing of research and development, or of public infrastructure for technological innovation).

Trade effects that can be linked to otherwise net global welfare maximising – and therefore entirely appropriate 
– environmental subsidy schemes render such financing vulnerable to legal challenges under the WTO dispute-
settlement mechanism.

A faster and therefore far more frequently employed alternative is offered by national trade defence instruments 
(so-called trade remedies)2 in general, and by countervailing-duty (‘anti-subsidy’) statutes in particular. These 
national laws and regulations frequently mirror WTO members’ rights and obligations, as codified in Part V of the 
ASCM.

They allow WTO members to adopt duties to counter third country subsidies3 that cause or threaten to cause injury 
to their domestic industries (WTO, 1994b), as long as they – de jure and as applied – comply with the rights and 
obligations set out in Part V of the ASCM.

Most government agencies tasked with countervailing duty investigations (ie. to determine whether the domestic 
industry suffers from injury caused by a foreign subsidy) and the adoption of countervailing-duty measures retain 
discretion in their final decisions, even if the result of the investigation is positive. European Union institutions, for 
instance, must take into account the ‘Union interest’4.

In sharp contrast, in the United States, the legally defined process applying to the investigation of third-country 
subsidies and adoption of countervailing duties is quasi-automatic and compulsory once an industry petition to 
investigate reaches the US Department of Commerce (Department of Commerce, 1994).
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This circumstance may explain partly why the United States remains – with 175 out of 291 countervailing measures 
currently in force globally – by far the most frequent user of CVDs.

As a 2022 episode around US solar panel imports from four southeast Asian (ASEAN member) economies 
demonstrated, the inflexibility of the US countervailing-duty statute may not only create a barrier to subsidised 
(and therefore commercially cheaper) environmental goods, but also harms US companies engaged in processing 
and installing the goods (in this case, solar panels).

In this case, the industrial self-harm expected to result from the effect of the countervailing duties requested by 
a single US company (Auxin Solar Inc.), forced US President Joe Biden, in an unprecedented course of action, to 
adopt an executive order pausing the adoption of respective measures for two years, while employing a highly 
questionable 90-year old legal basis providing the president with emergency powers (White and Case, 2022).

Several other (quasi-) legislative acts exemplify the tensions between potentially legitimate domestic industrial 
interests, the imperative to support the development of environmental technologies and the urgency of 
decarbonising industrial capacities.

First, the 2022 European Commission Guidelines on State Aid for Climate, Environmental Protection and Energy 
provide EU national authorities with a framework for permissible financing of – inter alia – environmental 
technology development and the decarbonisation of energy supply and current industrial production processes, 
for up to 100 percent of the funding gap (European Commission, 2022).

With respect to current industrial production, the Commission guidelines mirror the rationale of the now-expired 
Article 8 ASCM. While it is widely acknowledged that non-discriminatory subsidies to incentivise environment-
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related R&D and energy supply are part of the first-best policy response to the given market failure, the 
decarbonisation of industrial production capacities (eg. steel or cement production plants) would, in theory, 
arguably be dealt with more efficiently by imposing levies on industrial emissions only, eg. via the EU emissions 
trading system (ETS), including to give effect to the polluter-pays principle.

The Commission guidelines implicitly acknowledge this dissonance (paragraph 93). The Commission argues, 
however, that “State aid can, in principle, be an appropriate measure in achieving decarbonisation goals, given that 
other policy instruments are typically not sufficient to achieve those goals (…). Given the scale and urgency of the 
decarbonisation challenge, a variety of instruments, including direct grants, may be used.” 

From an economic and environmental perspective, decarbonisation subsidies aimed at maintaining existing 
domestic industrial capacities may be, at least partially, justifiable. But, be that as it may, public financing of the 
decarbonisation of industrial production capacities makes exports that benefit from such support a clear target for 
the standard third-country national countervailing-duty statute.

Second, transitional free emission allowances provided to energy-intensive trade-exposed sectors allocated under 
emissions trading systems, are already subject to US countervailing duties with respect to allowances provided 
under the EU ETS and South Korea’s ETS, as upheld for Korea by the US Court of International Trade5. This is despite 
those allowances only conferring a benefit in context of domestic regulatory restrictions applicable to other sectors.

While these countervailing duties offer a political side-effect of incentivising the phase-out of free allowances 
provided to the highest emitting industries in the EU and Korea, they disincentivise third-country regulatory pilot 
projects of a nature similar to the ETS, where free allowances are provided during a transition until the effect of 
carbon pricing on potentially strategic sectors is more discernible.
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In the case of US CVDs against EU steel exports, in addition, the US also imposes duties against certain German 
climate and energy-efficiency related tax breaks6.

It is noteworthy, in this context, that the 2020 EU ETS state aid guidelines (European Commission, 2020) enable a 
budget of more than €60 billion to compensate for ETS-induced energy costs of energy-intensive, trade-exposed 
sectors such as steel, aluminium and certain chemicals, to prevent companies in these sectors from relocating 
carbon-intensive production to ‘polluter havens’ outside of the EU.

These subsidies, which are an important element of the European Green Deal, would similarly fall within the scope 
of the US CVD statute, which knows no environmental exceptions.

Third the currently unfolding EU subsidy response to the US Inflation Reduction Act, too, will likely result in US 
business petitions to the US Department of Commerce requesting CVD investigations against EU industries that 
export goods benefitting from EU funds and state aid7.

Fourth, in 2026, the European Commission will review the possibility of a WTO-compatible modus operandi for the 
adoption of export refunds for domestic carbon costs. The purpose of such export refunds is to level the playing 
field for carbon-priced EU exports and third-country exports that are not subject to carbon pricing in their home 
jurisdictions.

As a result, export refunds help mitigate the risk that carbon-intensive EU production migrates to ‘polluter havens’ 
outside of the EU. Moreover, export refunds are arguably a crucial element of a prospective international CBAM 
network, with a view to effectively pricing carbon embedded in internationally traded goods.
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Export refunds for domestic regulatory charges, however, are likely to fall within the scope of the ASCM export-
subsidy prohibition, and would not be exempted by footnote 1 of the ASCM, which otherwise provides an 
exception to the export-subsidy prohibition for the reimbursement of indirect taxes at the border upon export.

In another example, an uncapped amount of US federal tax credits allocated to suppliers of clean hydrogen 
contingent on domestic production has drawn considerable criticism from EU officials (Internal Revenue Service, 
2006).

This includes demands that the scheme, which is provided for in the 2022 US Inflation Reduction Act, be 
transformed into a non-discriminatory consumption subsidy, which would render the instrument less distortive to 
trade and investment that may otherwise lead to a CVD response from third-country governments.

The arguable climate and net-global-welfare benefits of the above-mentioned policies clearly distinguish these 
instruments, however, from the inherently discriminatory domestic content requirements that are embedded 
throughout the US Inflation Reduction Act (CRS, 2022), and which led – in addition to substantive criticism from 
European Commission (Internal Revenue Service, 2022), Japanese and South Korean officials – French finance and 
economy minister Bruno Le Maire to call for a response in kind8.

Such a response could be achieved by making EU countries’ environmental state-aid payouts conditional on 
local content shares, constituting the welfare-reducing mimicry predicted by Charnovitz (2014; see section 1). 
Environmental subsidy nationalism and respective subsidy races must be considered the least-best policy option.

As noted above, domestic sourcing requirements attached to otherwise environmentally beneficial payouts render 
such financing less efficient from an economic point of view, and less effective from a climate point of view.
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It is in this regard, specifically, that WTO subsidy rules and national trade remedy laws and regulations remain 
functional and appropriate, because they are sufficiently restrictive as in: a priori prohibitive.

4 The challenge: creating an enabling international framework for environmental subsidies
WTO litigation and national trade-remedy laws and regulations place stumbling blocks in the way of urgently 
needed government climate-policy rollouts. Mending this unfortunate situation is as urgent as it is difficult.

A 2022 IMF, OECD, World Bank, and WTO report on subsidies, trade and international cooperation noted that: 
“better understanding of the objectives and effects of various types of subsidies will further the development of rules 
and norms. Fact-based dialogue among governments—drawing on high-quality impartial inputs that elucidate the 
effects of particular subsidies on trade and investment and identifying subsidy designs that reduce negative international 
spillovers—will lay the critical groundwork for improved or expanded international rules” (IMF, OECD, World Bank, and 
WTO, 2022).

With this, the international governmental organisations have not only identified the priorities for themselves, but 
also for non-governmental organisations with respective capacities:

1. Data collection to generate transparency of public financing of the transition to net zero in G20 economies; 
conduct analysis of the immediate environmental and economic impacts of subsidies, and of the crossborder 
positive and negative externalities;

2. Draft proposals for categories of permissible first-best, legitimate second-best and impermissible green-
subsidy practices;
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3. Raising political awareness among key constituencies and stakeholders, foster public and private dialogue, 
and inform bilateral, plurilateral and multilateral exchanges and negotiations.

4.1 Transparency and analysis of G20 public financing of the green transition
Private non-profit organisations may be necessary to support international organisations in the tasks of generating 
subsidy transparency and providing analysis.

Indeed, private bodies should be considered as complementary collectors and analysts of subsidy data in general, 
and in relation to environmental subsidies in particular.

From a WTO perspective, the urgency for research NGOs to step in arises because subsidy analysis falls outside of 
the organisation’s remit, while data collection has fallen victim to dysfunctional subsidy notification requirements 
and unreliable member government notifications.

As the Chair of the WTO Subsidies and Countervailing Measures Committee reported in October 2022, 89 members 
— more than half the WTO membership — had still not submitted their 2021 subsidy notifications. In addition, 
76 members had still not submitted their 2019 subsidy notifications, while 65 had failed to submit their 2017 
notifications (WTO, 2022).

The OECD, on the other hand, has done exceptionally valuable work on agricultural, fisheries and fossil-fuel 
subsidies over the past decades9. The organisation has only begun to collect and analyse sector and value-chain-
specific data in the field of industrial subsidies with an – at this point – anecdotal focus on environmental impacts 
relative to crossborder market distortions (Sauvage and Garsous, 2022).
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These efforts require cooperative complementation through private initiatives. Private organisations such as the 
Global Trade Alert (GTA), for instance, have conducted impartial data collection and analysis on new barriers to 
international trade since the global financial crisis of 2007-08 in order to monitor protectionist developments10.

A similar initiative should take monitor and analyse the economic and environmental impacts of G20 public 
financing of the decarbonisation of industrial production, power generation and respective vulnerabilities under 
current and prospective international subsidy disciplines, benefitting from the experience and methods of OECD 
and GTA researchers.

4.2 Drafting an informed set of reform proposals and policy recommendations
In parallel with the process of data collection and analysis, there is currently an absence of proposals on draft best 
practices and on international subsidy rules reform.

Ideally, such proposals would carve out more than the currently existing policy space for environmental subsidies 
that are appropriate to rapidly expedite the decarbonisation of industrial production and power generation and, in 
their positive global-net-welfare effects, outweigh immediate negative economic externalities.

Such proposals could take the form of an expanded Article 8 ASCM carve-out for the decarbonisation of existing 
production capacities, a set of technical guidelines for subsidy best practices, recommendations for national trade 
remedies reform, draft political agreements among the governments of the 20 largest economies not to impose 
countervailing duties (and not to challenge in WTO dispute settlement), certain types of ‘green-light category’ 
environmental subsidies of third countries, or all of the above.
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These proposals should – last but not least – include suggestions for crossborder transfers and project-specific 
funding for the industrial decarbonisation of economies located in public-resource-poor jurisdictions that suffer 
from short term negative spillovers caused by the public investments of OECD and G20 countries.

4.3 Political process, forums and communication
It may seem elusive to tackle the challenge of environmental subsidy agreement negotiation via a multilateral 
negotiations track and respective forums – ie. the WTO Subsidies and Countervailing Measures Committee and 
WTO Trade and Environment Committee.

However, it makes for the necessary – because inclusive – starting point with a view to gathering government 
support for both the reform process and substantive proposals.

Beyond the multilateral track, the most recent wave of WTO plurilateral initiatives in general, and the Joint 
Statement Initiative regarding the Trade and Environment Sustainability Structured Discussions (TESSD) in 
particular11, could host a useful process and forum with a view to jump-starting urgently needed exchanges and 
inspiring like-minded governments that desire political convergence.

Having already formed an initial Informal Working Group on Subsidies, the TESSD provides a space in which 
research NGOs could inject valuable analysis and policy proposals to work towards political convergence on 
evidence-based policy proposals.

At the same time, climate NGOs can be instrumental in communicating problem statements and proposing 
solutions to policymakers and stakeholders in key political constituencies around the world, with a view to 
generating a critical mass of political support among G20 and OECD governments.
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In addition, the recent inception of a Coalition of Trade Ministers for Climate may – depending on the agenda that 
is currently in development – provide for useful forum for discussions and even negotiations of an urgently needed 
international agreement on environmental subsidies12. ■

David Kleimann is a Visiting Fellow at Bruegel
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Endnotes
1. For background on the Inflation Reduction Act’s implications for the EU see Maria Demertzis, ‘The EU response to the 
United States Inflation Reduction Act’, Bruegel, 1 February 2023.
2. See the WTO’s Trade Remedies Data Portal.
3. See the WTO’s database of Countervailing Measures.
4. As specified in Article 31 of EU Regulation 2016/1037 on protection against subsidised imports from non-EU countries.
5. On the EU ETS, see Jesse Kreier, ‘Countervailing the EU’s Emissions Trading Scheme, Part 2’, International Economic 
Law and Policy Blog, 17 December 2022. For court proceedings on South Korea’s ETS, see https://www.courtlistener.com/
docket/63128503/50/dongkuk-steel-mill-co-ltd-v-united-states/.
6. For court proceedings, see: https://www.courtlistener.com/docket/63175250/48/1/bgh-edelstahl-siegen-gmbh-v-
united-states/.
7. See Samual Stolton, ‘Vestager proposes ‘urgent’ state aid reforms to keep business in EU’, Politico, 13 January 2023.
8. William Horobin and Albertina Torsoli, ‘France Says EU Should Respond in Kind to Biden’s EV Subsidies’, Bloomberg, 26 
September 2022.
9. See https://www.oecd.org/subsidies/.
10. See https://www.globaltradealert.org/.
11. See https://www.wto.org/english/tratop_e/tessd_e/tessd_e.htm.
12. For details on the Coalition of Trade Ministers on Climate, see Jonny Peters and Ignacio Arróniz Velasco, ‘Where next 
for the Coalition of Trade Ministers on Climate?’ E3G, 19 January 2023.
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The growing impact of global warming reminds us of 
the urgency of the green transition. Bo Li argues that 

without decisive action things are set to get worse

Scaling up climate 
finance for EMDEs
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Let me first take stock of the wider economic context. We expect 2023 to be another challenging year for the 
global economy. In our latest IMF World Economic Outlook, we expect global growth to fall from an estimated 
3.4 percent in 2022 to 2.9 percent in 2023.

In the euro area, the slowdown is even more pronounced — from 3.5 percent in 2022 to an expected 0.7 percent 
this year before a modest rebound to 1.6 percent in 2024. And despite the recent drop in energy prices, we expect 
energy security concerns will continue to loom large in Europe.

This speaks to the importance of the green transition—away from fossil fuels that are subject to supply disruptions 
and volatility, and towards renewables such as wind and solar energy.

The growing impact of global warming reminds us of the urgency. From heatwaves in Europe and wildfires in North 
America, to droughts in Africa and floods in Asia: last year saw climate disasters on all five continents. The effects of 
climate change are all around us.

Without decisive action, things are set to get worse because we are clearly not on the right trajectory for cutting 
global emissions. We need to cut global emissions by 25?50 percent by 2030 compared to pre-2019 levels to 
contain temperature rises to between 1.5 and 2 degrees celsius.

IMF analysis of current global climate targets shows, unfortunately, they would only deliver an 11 percent cut—less 
than half of the minimum reduction that is needed. And so we need higher ambition, stronger policies, and more 
finance for implementation. This last point is where I will focus my remarks.
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Financing needed to meet adaptation and mitigation goals are estimated at trillions of US dollars annually until 
2050. But so far, we are seeing only around $630 billion a year in climate finance across the whole world—with only 
a fraction going to developing countries.

To deliver on our shared climate goals, we must 
combine policy reforms, capacity development, 
and financing arrangements. What we need today 
is unprecedented cooperation and coordination
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This is particularly concerning—because emerging and developing economies have vast needs for climate finance. 
And it underlines why it’s so important for advanced economies to meet or exceed the pledge of providing $100 
billion per year in climate finance for developing countries.

This is not just the right thing to do, it is the smart thing to do. Why? Because under a business-as-usual scenario 
middle- and low-income countries are expected to account for 66 percent of global CO2 emissions by 2030, up from 
44 percent in 1990.

In other words, because climate change is a global problem, it requires coordinated global solutions. So, what can 
we do to boost financing?

First , focus on the policies that can redirect investment flows from high-carbon projects towards climate friendly 
opportunities. Here, think of smarter regulation, price signals and well targeted subsidies that incentivize low-
carbon investment while paying attention to each country’s unique fiscal and macro-financial characteristics.

The second priority is to build capacity. We need to strengthen public financial management and public investment 
management related to climate projects for policymakers to implement needed reforms. Countries need the 
capacity to identify, appraise and select good quality projects, as well as to manage relevant fiscal risks.

There is a significant scarcity of high quality and reliable data, harmonized and consistent set of climate disclosure 
standards, and taxonomies to align investments to climate-related goals. So, capacity building is needed to 
strengthen the climate information architecture that will help develop and deepen the capital markets and improve 
the bankability of projects.
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Innovative financial structures can also catalyze technical assistance programs to support the creation of new 
markets for climate finance by developing guidelines, providing training programs for local stakeholders, and 
facilitating the adoption of the principles and international best practices in emerging markets.

This brings me to my third priority: innovative financial mechanisms including de-risking instruments and a broader 
investor base.

At a more granular level, investors who want to deploy capital into emerging and developing economies must 
overcome a host of constraints. These include high upfront costs and long timeframes associated with climate 
investments, lack of liquid markets, foreign exchange risk, and scarcity of well-planned and scalable projects.

Overcoming these obstacles requires a change of mindset – from the public sector, the private sector, and 
multilateral institutions – to revamp the financial architecture so more private finance is pulled towards climate 
projects.

That means being flexible -- ready to complement a national strategy with a regional strategy as appropriate; or 
adopt a programmatic approach in addition to the traditional project-based approach in implementation to suit 
institutional mandates and needs. Above all, public-private synergies will be critical.

Consider green bond funds that can tap into the vast resources of institutional investors by using relatively limited 
public resources. Such funds have great potential, as the example of the Amundi Planet Emerging Green One fund 
shows.
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Set up with the support of the International Finance Corporation (IFC) and EIB, the Amundi green fund successfully 
leveraged private capital by several multiples. And let’s not forget the investors who contributed to that success by 
taking calculated risks, including the IFC and EIB which invested in the equity and senior tranches of this fund.

But this isn’t the only way that multilateral development banks can help. Blended finance can play an important 
role to crowd in public and private sector investors. Public sector, including national governments and multilateral 
development banks like the EIB, could provide first-loss investments, equity capital, or credit enhancements.

And by prioritizing equity over debt, development partners and multilateral development banks would also avoid 
adding to the sovereign debt burdens of developing countries.

At the IMF, we have stepped up and embraced the mindset change that is required to tackle climate change. 
We have put climate at the heart of our work – in surveillance, capacity development, lending, and in data and 
diagnostic tools, including the climate information architecture,

In collaboration with the World Bank, the Bank for International Settlements, and the OECD, the Fund is developing 
operational guidance on the G20 high-level principles for sustainable finance alignment approaches. And the new 
G20 Data Gaps Initiative will help develop detailed statistics on climate finance and forward-looking physical and 
transition risks indicators.

On the lending side, our new Resilience and Sustainability Trust (RST) will provide longer-term affordable financing 
for our vulnerable low- and middle-income members.

https://www.worldcommercereview.com


w
w

w
.w

or
ld

co
m

m
er

ce
re

vi
ew

.c
om

The Road to Net Zero ■ Spring 2023

Our goal is that – through the RST – policy reforms, capacity development, and financing arrangement can be 
delivered in a package used to improve the policy and capacity environment and scale up climate finance by 
crowding in large-scale private capital.

For example, capacity development can empower policymakers to better identify, appraise, and select good 
quality projects. And climate-friendly public financial management and public investment management promote 
accountability, transparency, and more effective spending.

Such measures can not only help governments manage potential relevant fiscal risks from the various financing 
options – they can also give investors greater certainty that their funds are spent effectively and bring in new, 
interested donors through improved transparency and governance.

In addition, with the IMF’s expertise in macroeconomic and financial sector issues, we are hopeful that we can 
gather national authorities, multilateral development banks, and the private sector including institutional investors, 
export credit agencies, and others to identify and explore solutions to broaden the investor base and scale up 
private finance.

We are already working with some of these partners to see how the RST—by leveraging sound policies and creating 
additional fiscal space—can promote financing arrangements or facilities that could mobilize large scale private 
capital.

To deliver on our shared climate goals, we must combine policy reforms, capacity development, and financing 
arrangements. What we need today is unprecedented cooperation and coordination.
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And each of us has a unique role to play – and we must all step up. Because if we do not deliver on the financing 
needs of emerging markets and developing economies, we cannot hope to meet the goals of the Paris  
Agreement. ■

Bo Li is a Deputy Managing Director at the International Monetary Fund

This article is based on a speech delivered at EIB Group Forum 2023, February 27, 2023.
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