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Summary 

The reforms to the European Union’s Emissions Trading System (EU ETS 1) for the 

energy sector, energy-intensive industries, and aviation and maritime transport, due to 

take place in 2026, must address two key aspects in particular. The provisions of the EU 

ETS 1 must be adapted to the new framework set by the legally-binding climate targets 

for 2040 and 2050. As a central pillar of the EU’s climate policy, the EU ETS 1 is of 

particular importance in this context. Furthermore, the reform of the EU ETS 1 must strike 

a new balance between climate protection and industrial competitiveness and the capac-

ity for transformation. The EU ETS 1 should achieve emissions reductions primarily 

through investment in climate-neutral technologies rather than through the relocation of 

production. It should be borne in mind that transformation profiles and rates may vary 

between sectors and companies. Investments that have already been made require plan-

ning certainty. In other areas, infrastructural, regulatory and economic conditions must 

first be established. During transitional phases, the co-existence of conventional and 

transformative production processes – which is closely linked to industry modernisation 

cycles – must also be taken into account.  

As emissions reductions in the energy sector advance, the focus of the EU ETS 1 is 

increasingly shifting towards energy-intensive industry. However, as an instrument for 

greenhouse gas pricing and for highlighting clear transformation pathways, the EU ETS 

1 is not sufficient on its own to ensure the far-reaching transformation of industry needed 

for climate neutrality. Rather, a coherent policy mix of CO₂ pricing and accompanying 

measures is required. These include, in particular, technology-specific support instru-

ments for electrification, hydrogen and carbon capture and storage (CCS), which  

address both investment and operating costs. Contracts for Difference, infrastructure de-

velopment and measures to reduce electricity system costs are key elements of the nec-

essary policy mix. The establishment of lead markets can also create reliable demand 

for climate-neutral basic materials, at least in some sectors and through a phased  

approach.  

Maintaining and cautiously expanding the scope. It seems sensible to expand the 

scope of the EU ETS 1 to include, for example, waste management and the indirect 

emissions from aviation. More far-reaching changes (e.g. with regard to the EU ETS 2 

or sinks) or the opt-out of sectors or installations are not currently recommended due to 

high systemic risks.  

Aligning the cap and the Market Stability Reserve (MSR) with the 2040 target. With 

a view to individual regulations, particular attention must be paid to the relevant diverse 

interdependencies. First of all, the emissions pathway must be harmonised with the EU’s 

climate targets. In the short term, the continued ambitious emissions reductions of the 

energy sector should be taken into account and the current linear reduction factor should 

be maintained. From 2036 at the latest, a flattening of the trajectory is compatible with 

the 2040 climate target and is necessary to take account of the constraints on the indus-

trial sector’s transition. Market liquidity should be safeguarded by reforming the MSR to 

create a considerably more responsive mechanism. However, the fundamentally vol-

ume-based approach of the MSR should not be altered.  
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Integrating international carbon credits and offsets only through government 

channels. The integration of flexibility options – in particular international carbon credits 

under Article 6 of the Paris Agreement and offsets for carbon sinks – should take place 

at a central level, e.g. by means of cap adjustments or the MSR, in order to preserve the 

integrity of the ETS market.  

Reforming free allocation as a comprehensive package. Further recommended ad-

justments relate to the free allocation of emission allowances. The existing roll-over 

mechanism of the benchmark system is not fit for the future and should be supplemented 

by a simplified and largely uniform linear mechanism. The introduction of fallback bench-

marks suitable for industrial heat applications is also recommended. In view of the exist-

ing uncertainties, risks and, in some cases, counterproductive effects relating to the Car-

bon Border Adjustment Mechanism (CBAM), the time required for necessary adjust-

ments, and the fact that a suitable model for taking exports into account within CBAM 

has yet to be established, the CBAM-related reductions in free allocation should be  

frozen for several years.  

Using ETS revenues for transforming industry. The EU ETS 1 is not only an incentive 

mechanism for emissions reductions but also generates fiscal revenue through the  

auctioning of emission allowances. The use of these revenues should be strictly ear-

marked. The loss of revenue, primarily due to extending free allocation in the context of 

CBAM, leads to a substantial decrease in funding for EU programmes supporting indus-

try transformation. However, the extended free allocation primarily serves to offset com-

petitive disadvantages and can therefore only be regarded to a limited extent as addi-

tional investment capital available to companies. Such an allocation would, however, be 

entirely justifiable in the context of carbon leakage structures – that is, with regard to the 

ratio of operational to investment leakage.  

Ensuring protection against carbon leakage. CBAM has created a new instrument, 

the effectiveness of which, however, still needs to be empirically validated and, where 

necessary, improved. For the EU ETS 1 to continue to be a central element of the EU’s 

climate policy, it is of paramount importance that CBAM is maintained and further devel-

oped as a robust mechanism. Nevertheless, complementary instruments such as the 

basic materials surcharge or the carefully assessed use of trade policy instruments can 

also play an important role.  

Creating the conditions for transformation investments. A range of complementary 

instruments (companion policies) is required to support the transition of industry towards 

climate neutrality. These primarily concern the provision of cost-effective electricity for 

industrial electrification (electricity price compensation, industrial electricity price), as well 

as the ramp-up of the hydrogen and CCS markets. Long-term Carbon Contracts for Dif-

ference for hydrogen and for CCS, along with accelerated infrastructure development 

(hydrogen network, CO₂ transport and storage infrastructure), are key instruments for 

this. The demand side can be stimulated through green lead markets. Depending on the 

sector, these tend to be public procurement (particularly for certain building materials 

such as cement) or private demand signals (for steel and other metals). In the short term, 

lead markets will primarily involve affordable and readily available CO₂-reduced raw ma-

terials such as low-clinker composite cements or secondary steel produced using green 

electricity. The actual near-zero technologies, such as direct reduced iron (DRI) steel or 

CCS cement, will only come on to the market in significant quantities at a later stage, but 

must be addressed at an early stage. 
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Finally, it should be emphasised that climate policy instruments alone will not be suffi-

cient to safeguard the competitiveness of European industry in the current geopolitical 

and geo-economic environment. External factors such as international subsidy regimes, 

exchange rate developments and rising protectionism are creating considerable pres-

sure to adapt. A successful transition therefore requires the EU ETS 1 to be supported 

by a coherent industrial and trade policy that ensures industrial value creation remains 

in Europe. 
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1. Introduction and objectives 

Over two decades after the launch of the European Union’s Emissions Trading System 

for the energy sector, energy-intensive industries and air and maritime transport (EU 

ETS 1), a fundamental overhaul of the system is now on the agenda. This is not the first 

major revision of the EU ETS 1, which was designed to undergo frequent review and 

revision and is organised into trading periods. As with the previous three trading periods, 

many regulations will need to be adapted for the fifth trading period (2031–2040). 

Three different dimensions are of central importance for these adaptations. Firstly, the 

system must be adapted to the interim target of the EU’s climate policy, which has now 

been enshrined in law. Secondly, substantial emission reductions have been achieved 

within the scope of EU ETS 1 in recent decades. These will shift the focus of future 

emission reductions from the energy sector to industry in the years ahead. This neces-

sitates taking account of the prevailing framework conditions in these sectors, while also 

safeguarding the economic framework for investments already made or initiated in the 

energy sector and industry. Thirdly, the economic and political framework conditions for 

European industry, as well as the transformation of European industry, have changed 

significantly in recent years. The European economy and society are now facing new 

challenges. 

Last but not least, the EU ETS 1 has developed into a relatively complex instrument over 

the past two decades. It is also of central importance to the overarching architecture of 

the EU’s climate policy, and is thus more than just a specific implementation tool for 

greenhouse gas pricing. 

Against this backdrop, the present study discusses the forthcoming reforms in broad 

terms, covering their various and often interdependent aspects. This includes presenting 

and documenting the current status and guiding principles of the complex regulations, 

discussing the various reform options, and formulating corresponding recommendations. 

It also involves outlining the EU ETS 1 companion policies and their justification. A ho-

listic approach is adopted for all analyses, taking into account economic, legal, political 

and other aspects of the reform options. 

The analysis begins with an overview of the current framework conditions and challenges 

facing German and European industry. These are of central importance to the reform of 

the EU ETS, though not exclusively so (chapter 2). As another starting point for as-

sessing the specific reform options, a comprehensive overview of the current state of 

development of the EU ETS 1 in its various facets is provided in chapter 3. 

One of the first areas of reform for the EU ETS 1 concerns the framework conditions for 

the system as a whole. This includes, above all, the scope of application, with both ex-

pansion and reduction options under discussion (chapter 4). Comprehensive analyses 

of the volume of emission allowances allocated to the system (the EU ETS 1 cap) are 

provided in chapter 5.2. The future design of the MSR – through which emission allow-

ances are temporarily removed from the market, with some cancelled and some returned 

to the market at a later date – is also analysed in detail (chapter 5.3). 
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Looking beyond the planning of the cap on allowances under the EU ETS 1, chapter 6 

examines the various options for price management approaches within the system. 

Chapter 7 covers a topic in which the planning of the allowance cap and the obligation 

to surrender allowances in line with the quantities of greenhouse gases emitted under 

the EU ETS 1 intersect – the introduction of flexibility into compliance by way of, for 

example, international carbon credits and carbon removals. 

The EU ETS 1 functions as a European system within the broader context of international 

competition and significant variations in greenhouse gas pricing. The purpose of border 

adjustment mechanisms is to address carbon leakage and broader aspects beyond this 

(chapter 8). 

With a view to the various reform options, Chapter 9 examines the highly complex and 

multifaceted regulations governing the free allocation of emission allowances in the EU 

ETS 1. This mechanism is designed to combat carbon leakage and is associated with 

substantial distributional effects within industry. 

An in-depth analysis of the early mobilisation of additional investment funds through auc-

tions under the EU ETS 1 is also offered (chapter 10). 

In detailed supplementary analyses, the measures needed with a view to industrial trans-

formation are discussed, both independently of and in conjunction with the EU ETS 1 

(companion policies) (chapter 11). These range from green lead markets (chapter 11.3), 

support for transformation investments (chapter 11.4) and operating cost support (chap-

ter 11.5), through to options for supporting industrial electrification with low-cost electric-

ity (chapters 11.5.2 and 11.5.3), the policy mix to support the hydrogen ramp-up (chapter 

11.5.4) and packages of measures to establish carbon capture and storage as a key 

option for parts of industry in the transition to climate neutrality (chapter 11.5.5). 

In the concluding chapter, all the preceding analyses are summarised and concise rec-

ommendations are formulated (chapter 12). 
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2. German and European industry in the face of global upheavals 

2.1. Current economic situation 

In 2026, the global economy is under considerable pressure. The war in the Middle East 

is creating additional risks for the global economy that are difficult to quantify. The de 

facto blockade of the Strait of Hormuz — a vital sea route for energy supplies and the 

trade of processed goods — and damage to production plants is causing new supply 

bottlenecks and affecting energy prices at producer and consumer levels. Combined with 

the ongoing consequences of the war in Ukraine, industrial supply chains and production 

capacities worldwide are under strain. Inflation is rising and growth is slowing: the global 

economy is expected to grow by just 2 % in 2026, while global trade in goods is forecast 

to expand by only 1.7 % (Bardt et al. 2026). However, the forecast remains subject to a 

high degree of uncertainty, as the actual impacts depend largely on the duration of the 

conflict. A political solution can, at best, be treated as an assumption, not as a reliable 

forecasting variable. 

Germany finds itself in this complex situation amidst an already tense climate. The ex-

isting pressures caused by the war in the Middle East and the supply and production 

disruptions expected throughout the year mean that price- and working-day-adjusted 

gross domestic product (GDP) will barely move during 2026. The annual average growth 

in real GDP of approx. 0.4 % is largely due to a positive calendar effect (Bardt et al. 

2026). Exports continue to decline as a result of the global slowdown, and private-sector 

investment is failing to gain momentum. The renewed surge in energy prices is driving 

the inflation rate up to an annual average of approx. 3 % and causing private consump-

tion to stagnate (Bardt et al., 2026). Domestic demand is primarily driven by increasing 

government spending and defence investment. Against a backdrop of rising expenditure 

and a weak economy, the German government is expected to post a deficit of an esti-

mated EUR 156 billion (3.4 % of GDP) in 2026. Meanwhile, the number of people in 

employment has fallen by around 190,000, while unemployment has risen slightly to 

around 3 million (Bardt et al. 2026). 

This cyclical weakness is rooted in a structural issue. The German business model, 

which is characterised by an industry-based structure complemented by services and 

oriented towards exports and regional balance, is currently under considerable pressure 

(Hüther, 2025). Since 2018, industrial production has been contracting and gross value 

added has stagnated. At the same time, the German economy can no longer benefit 

from the global economy to the same extent as before. This is due to declining price 

competitiveness and waning innovation leads, coupled with mounting geopolitical risks. 

The situation is exacerbated by insufficient private and public investment. Government 

investment, in particular, lags substantially behind international benchmarks, meaning 

infrastructure is becoming obsolete and necessary modernisation is failing to materialise. 

This puts pressure on productivity and growth prospects at a time when climate policy 

necessitates structural change by 2045. 

The economic policy response to these challenges should, first and foremost, be clearly 

focused on improving supply-side conditions. This involves increasing investment and 

innovation. To achieve this, targeted investment incentives are required, alongside re-

duced regulation, a lower tax burden on companies, and reforms to electricity prices and 

social security contributions. These policies must take into account key framework 
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conditions, such as demographic change, the path to climate neutrality, and geopolitical 

uncertainties arising from a reorientated defence policy. 

2.2. Industry under pressure 

Industry is a cornerstone of the German economy. It accounts for around one-fifth of the 

gross value added and employs around 16 % of the total workforce (BCG; BDI; IW 2024). 

By contrast, in the US, industry accounts for just 11 % of value added and 10 % of the 

workforce (BCG; BDI; IW 2024). Including the industrial services sector — that is, ser-

vices used in industry, such as trade and logistics — the core industrial sector accounts 

for approx. a third of gross value added. 

However, its growth momentum has recently slowed noticeably. Following the challeng-

ing period of the Covid-19 pandemic, the energy crisis in particular caused production in 

energy-intensive sectors to slump. This occurred at the end of a period during which 

investment in improving the business environment had already stagnated for some time. 

Furthermore, the vast majority of investment is directed towards replacing existing as-

sets. The proportion of investment going towards new capacity and products is well be-

low the EU average (EIB 2025a). 

Since the energy crisis, rising energy costs have exacerbated traditional cost disad-

vantages in terms of wages, taxes and levies to such an extent that previous locational 

strengths, such as high productivity and innovative capacity, can no longer offset them. 

Germany now lags behind relevant competitors such as the USA and China in around 

two-thirds of the key locational indicators (BCG; BDI; IW 2024). 

Unlike previous crises, the current weakness is structural in nature, with several pillars 

of Germany’s past industrial success beginning to falter simultaneously. Russia’s war of 

aggression has brought an end to the era of cheap fossil gas imports for the foreseeable 

future. Demographic change is transforming the traditionally strong labour supply and 

pool of skilled workers into a shortage, and decades of technological advances, such as 

those in combustion engine technology, are losing their significance. Overall, around 

one-fifth of industrial value added is at risk in the medium term, primarily due to high 

energy costs and shrinking markets for Germany’s traditional technologies (BCG; BDI; 

IW 2024). 

2.3. Broader framework conditions as the basis for transformation 

A country’s competitiveness is determined by a range of factors, including economic 

conditions, innovation strength and structural framework conditions. Alongside an appro-

priate mix of policy instruments, these framework conditions play a decisive role in the 

success of the impending industrial transformation (EFI 2024). Five of these are partic-

ularly relevant. 

Bureaucracy and approval procedures 

Companies complain about high bureaucratic burdens. At the start of 2024, information 

obligations under national law alone cost around EUR 66.5 billion annually, with bureau-

cracy-related expenditure accounting for between 1 % and 5 % of annual turnover, de-

pending on company size. This fixed-cost nature hits smaller companies particularly hard 

(BCG; BDI; IW 2024). In a business survey conducted by the German Economic Institute 
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(IW), 85 % of companies cited regulation and bureaucracy as a barrier to productivity, 

with 61 % describing it as a major barrier (Bardt and Grömling 2025). New and, in some 

cases, overlapping reporting and documentation requirements, such as those arising 

from supply chain legislation, as well as increasingly complex application procedures, tie 

up staff resources. This issue is exacerbated by the ‘gold-plating’ of EU requirements at 

a national level. 

The duration of these procedures also has a serious impact. Although the time taken to 

obtain environmental permits for wind turbines has fallen in recent years, it still averages 

over 16 months (FA WS 2026). The construction of a new 30-kilometre stretch of national 

railway, meanwhile, takes an average of 23 years from the preliminary planning to open-

ing (Deutscher Bundestag 2021). This is due to complex technical specifications, the 

authorities’ need for a high level of legal safeguards and insufficient digitisation of ad-

ministrative processes; individual procedures involve up to 25 authorities. Significantly 

faster digitisation, accelerated procedures and a paradigm shift towards dismantling in-

efficient regulation are therefore needed. Currently, depending on the individual federal 

state, the proportion of digitised administrative procedures ranges from 15 % to 43 % 

(Büchel et al. 2026). 

Transport infrastructure 

Germany’s infrastructure has long since ceased to be a flagship feature of the country. 

While the country has benefited from a reliable electricity supply and a dense road net-

work, there is a growing backlog in digital infrastructure, as well as in the road and rail 

networks. According to the national government, the rail network has accumulated an 

investment shortfall of EUR 90 billion over the past few decades. Dilapidated signal 

boxes, points, and bridges require extensive refurbishment. In 2023, around 35 % of 

long-distance trains and 30 % of freight trains were running late (Deutscher Bundestag 

2024a). The road network is also deteriorating, with over 4,000 of the approx. 28,000 

motorway bridges in urgent need of refurbishment. In a global infrastructure comparison, 

Germany still ranks 13th  (IMD 2026). Added to this is the considerable need for mod-

ernisation of the waterways, given that a fifth of the locks on national waterways were 

built before 1900. The consequences are clearly felt in day-to-day business operations: 

in a recent survey conducted by the German Economic Institute (IW) in spring 2025, 

84 % of companies reported being regularly affected by infrastructure deficiencies – an 

increase of almost 5 percentage points since 2022 – with roads and railways causing the 

greatest problems (Puls et al. 2025). 

Digitalisation and artificial intelligence (AI) 

The quality of digital infrastructure is now one of the key prerequisites for companies to 

be competitive and, consequently, for business locations to be attractive (Engels et al. 

2025). In particular, high-performance broadband and mobile networks enable the use 

of digital applications and data-driven business models. This applies not only to digital 

sectors such as e-commerce, streaming and data centres, but increasingly also to tradi-

tional economic sectors that are adopting digital solutions, e.g. in logistics, production 

and maintenance. 

For the upcoming AI-driven transformation, Germany needs a comprehensive digitalisa-

tion drive, particularly with a view to expanding telecommunications networks, improving 

education and research, and AI-capable computing and server capacities. In terms of 
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fibre-optic rollout, the country ranked second-last in the EU in 2023, with only 30 % cov-

erage — well below the average of 64 %. However, the rollout has recently gained mo-

mentum, with household coverage doubling from 18 % to 36 % between mid-2022 and 

mid-2024 (BNetzA 2025a). The record is less impressive when it comes to the digitali-

sation of public administration. Despite the German Online Access Act, which was 

passed in 2017 and defines 575 administrative services (Deutscher Bundestag 2024b), 

only 29 % of these services were available online nationwide in spring 2025, with signif-

icant variations between the federal states. Furthermore, the Act merely translates these 

services from analogue to digital form without simplifying the underlying processes 

(Küper et al. 2025). What is needed are modernised, interconnected registers in line with 

the 'once-only' principle, for which Germany currently ranks second-last among EU Mem-

ber States (EC 2024e). Finally, companies themselves must take responsibility: in 2024, 

around one in five companies used AI, slightly above the EU average of 13 % (Eurostat, 

2026), with large enterprises adopting AI significantly more frequently than medium-

sized enterprises (28 %) and small enterprises (17 %; Destatis 25 November 2024). 

Demographics and skilled labour 

Demographic change is one of the greatest threats to future industrial growth. By 2030, 

the number of people of working age is expected to fall by over 5 million compared to 

2021, due to the retirement of the baby boomers and the impact of low birth rates (BCG; 

BDI; IW 2024). The costs are already substantial today, with the skills shortage costing 

more than EUR 90 billion annually – a figure that is set to rise. The situation is particularly 

critical for the energy transition. A shortfall of between 600,000 and 750,000 full-time 

equivalents is expected by 2030, primarily in the construction, metalworking, and electri-

cal trades. This situation is exacerbated by the fact that the education system is currently 

failing to address this issue. Performance in mathematics, German and the natural sci-

ences has declined, and Germany now only ranks in the middle of the OECD field inter-

nationally. This trend can only be reversed through increased investment in education, 

greater immigration of skilled workers, more extensive use of automation and robotics, 

and better utilisation of the existing labour potential. 

Deglobalisation and geopolitical risks 

The German economy, which is heavily export-orientated, is particularly vulnerable to 

the growing fragmentation of the global economy. US tariff policy remains one of the 

biggest burdens in this regard. Although the effective tariff rate on US imports fell to 

around 10 % following the US Supreme Court ruling in February 2026 – thus being only 

half as high as it had been shortly after 'Liberation Day’ in April 2025 (OECD 2026) – the 

impact on Europe was only marginal, and trade policy uncertainty remains high (Bardt et 

al., 2026). At the same time, the pandemic, Russia’s war of aggression, and geopolitical 

tensions have exposed the risks of having dependencies in just one place. These risks 

are particularly pronounced in the case of critical raw materials. For several key materi-

als, Germany sources over 80 % of its imports from just five countries. In the case of 

graphite, cobalt, manganese, and rare earths, these imports often come from high-risk 

countries. China frequently ranks among the most important suppliers (BCG; BDI; IW 

2024). Added to this is a high degree of dependence on foreign markets for sales, as in 

key sectors such as chemicals and pharmaceuticals, electrical and digital industries, me-

chanical and plant engineering, and automotive, where more than half of turnover was 

generated abroad in 2023, primarily in the US and China. For example, exports to China 



Reform of the EU ETS 1 and industrial transformation  

 

19 

have already fallen by almost a quarter between 2022 and 2025. However, this is also 

due to structural and crisis-induced declines in industrial production (Destatis 20 Febru-

ary 2026). The economic policy debate therefore centres on ‘de-risking’ – the targeted 

diversification of trade and supply relationships to strengthen the economic sovereignty 

of Germany and Europe. 

2.4. Co-existence of conventional and transformative industrial pro-
cesses as a specific challenge 

As emission reductions in the energy sector have been disproportionately high to date, 

the emission reductions required under the EU ETS 1 will shift significantly towards in-

dustrial emitters in the years ahead. Due to their high volumes of CO2 emissions, this will 

primarily affect the basic materials industry. 

However, the emission reductions incentivised by the carbon pricing of the EU ETS 1 

are encountering plant structures and operational concepts that differ considerably from 

those in the energy sector, which was previously the focus of emission reductions, par-

ticularly in electricity generation. Due to the high short-term volatility of the electricity 

market and its pricing mechanisms, power plants are operated much more flexibly than 

traditional industrial plants, particularly in the basic materials industry. Decisions on op-

eration and decommissioning of the production plants, which are often highly capital-

intensive, are frequently binary in nature: a utilisation rate of significantly below 80 % is 

considered critical as this generally falls below the break-even point. Prolonged underuti-

lisation increases the risk of plants having to be taken out of service or even decommis-

sioned entirely. 

Furthermore, it can be assumed that cost-effective emission reduction measures are 

particularly feasible and economically viable when integrated into the modernisation cy-

cles of the respective power plants. While these cycles are influenced by pricing within 

the EU ETS 1, modernisation cycles of 10 to 20 years must still be taken into account for 

typical plants in the basic materials industries. 

Given these timeframes, the next 10 to 15 years in particular present a new challenge 

with a view to the necessary modernisation of production processes in industry. It is 

highly likely that there will be a prolonged period during which conventional power plants 

will coexist with transformative production processes. In the long term, transformative 

plant concepts are generally only likely to become profitable if the EU ETS 1 features 

ambitious price levels. However, in the context of long modernisation cycles, these price 

levels may simultaneously create incentives for decommissioning at an early stage. This 

is particularly true given that, in the EU ETS 1, price levels are currently primarily deter-

mined by fuel switching costs from coal to natural gas in the electricity sector. In future, 

they will move more strongly towards the abatement costs of transformative industrial 

plant concepts, e.g. electrified process heat generation, CCS and hydrogen (chapter 11). 

Investments in new or adapted production technologies often considerably exceed the 

scale of typical modernisation investments. At the same time, these funds must generally 

be financed from the revenues of existing conventional plants. Additionally, switching 

energy sources or capturing CO₂ emissions will result in higher ongoing operating costs 

in the short term. 

If plants are decommissioned substantially earlier without immediate reinvestment in 

transformative industrial processes, there is a risk of site closures without replacement. 
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Such follow-on investments may fail to materialise for various reasons, such as abate-

ment costs remaining too high, investment funds being lacking due to no prospect of 

profitability for climate-friendly production given higher operating costs, limited capacity 

in industrial value chains, or the need to avoid concentration risks. Furthermore, subse-

quent transformation projects will be considerably more difficult if sites are closed, as 

they will no longer be able to draw on the synergistic benefits of using established sites. 

Current geopolitical upheavals, the global competitive landscape and upcoming demo-

graphic developments will clearly exacerbate this situation. 

For the reform of the EU ETS 1 and the development of a more comprehensive policy 

mix for industrial transformation, it is crucial to appropriately take into account this phase 

of coexistence of conventional and transformative industrial processes. The associated 

areas of tension must be addressed in a targeted manner: on the one hand, sufficiently 

strong incentives are needed to encourage companies to switch to transformative, cli-

mate-neutral industrial processes. On the other hand, conventional industrial plants 

should not be forced out of the market prematurely by overly strong price signals, before 

the necessary conditions have been created and transformative follow-on investments 

are possible. This tension will necessitate a new level of exploratory processes and prac-

tical experience. The forthcoming reforms should therefore consider this aspect as a 

design requirement at the earliest possible stage. 
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3. The current framework for the reform of the European Union’s Emis-
sions Trading System (EU ETS) 

3.1. The EU’s climate policy architecture and the role of the EU ETS 1  

The European Union’s climate policy – with all its implications for other policy areas, as 

well as for society and the economy – operates within a comprehensive regulatory frame-

work. These regulations concern specific implementation instruments based on a variety 

of approaches, such as pricing, regulatory measures, financing and support, and infor-

mation and motivation. They do not necessarily regulate greenhouse gas emissions di-

rectly nor operate solely within the context of the European Union's other energy, indus-

trial or social policy objectives. A range of climate policy instruments, through targets and 

other framework provisions, constitutes the fundamental architecture of the EU’s climate 

policy. In some cases – particularly those that involve EU ETS 1 – the instruments form 

part of both the architectural pillars of EU climate policy and the specific implementation 

instruments. This dual function gives the EU ETS 1 a prominent position. However, given 

the various facets of this instrument within the context of the climate policy architecture, 

specific requirements for changes to the EU ETS 1 must always be considered. 

The European Climate Law (EU 2026) provides the framework for the EU’s climate policy 

and climate policy architecture. In addition to establishing many aspects of procedures, 

this law sets out the EU’s overarching climate targets. Under current legislation, the fol-

lowing provisions are relevant and must also be taken into account for the reform of the 

EU ETS 1: 

• By 2050 at the latest, the EU aims to ensure that no more greenhouse gases are 

released into the atmosphere than are removed from it, thereby achieving net-zero 

emissions. The aim for the period after 2050 is to achieve negative emissions (Article 

2(1) of the European Climate Law). 

• These commitments are based on the territory of the EU. All greenhouse gas emis-

sions and sinks within the EU are used to calculate the baseline for emission reduc-

tions. Additionally, a proportion of emissions from international aviation and maritime 

transport are taken into account. These emissions arise from international aviation and 

international deep-sea shipping, both of which are regulated under the EU ETS 1. 

However, emissions from incoming flights from Norway, the United Kingdom and Swit-

zerland are not counted towards the EU’s climate policy targets. As in the EU ETS 1, 

half of the emissions on routes to and from EU ports are attributed to the EU with 

regard to international deep-sea shipping (EC 2025a). 

• By 2030, the EU’s net emissions, as defined above, should be reduced by at least 

55 % compared to 1990 levels (Article 4(1), first sentence, of the European Climate 

Law). To achieve this, up to 225 Mt CO2 from negative emissions (including those from 

forestry) may be counted towards the target (Article 4(1), third sentence, of the Euro-

pean Climate Law), although the aim is to achieve a higher level of carbon sinks (Ar-

ticle 4(1), fourth sentence, of the European Climate Law), set at 310 Mt CO₂eq (see 

below). Given that the carbon sinks in the 1990 base year stood at approx. 240 Mt 

CO₂eq, achieving the target will require a reduction in the EU’s gross GHG emissions 

of at least 53 %. 

• By 2040, the EU’s net emissions must be reduced by 90 % compared to 1990 levels 

(Article 4(3) of the European Climate Law). This target is to be implemented through 
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specific measures, taking into account a number of different aspects. For instance, up 

to 5 % of the 90 % reduction target may be covered by the use of 'high-quality' inter-

national carbon credits, in line with Article 6 of the Paris Agreement. A phased ap-

proach to the use of these credits may be considered (Article 4(5)(a) of the European 

Climate Law). Furthermore, permanent sinks are to be developed to offset residual 

emissions that cannot be avoided from installations covered by EU ETS 1 (Article 

4(5)(b) of the European Climate Law). Additionally, uncertainties related to the devel-

opment of carbon sinks must not be transferred to other economic sectors (Article 

4(5)(c) of the European Climate Law). This means that if the carbon sink targets can-

not be met, buffers must be provided elsewhere within the climate policy framework. 

Provided the above-mentioned condition regarding the effects on other economic sec-

tors is met, these can only be international carbon credits. Therefore, these should 

only be taken into account in part for the target definitions of the ESR (or the corre-

sponding final settlement rules) and the EU ETS 1. 

Progress assessments regarding the aforementioned targets are to be based on indica-

tive, linear trajectories for the respective interim periods (Article 8(1), (2) of the European 

Climate Law). 

The overarching targets and interim targets of the European Climate Law are under-

pinned by three schemes designed to ensure that targets are met in the various sectors 

and areas of action (Figure 3-1): 

• The EU ETS 1 forms the first pillar of the EU’s climate policy framework. The relevant 

directive (EU ETS Directive, EU 2023c) regulates emissions from stationary installa-

tions in the energy sector and from emission-intensive industries, as well as from avia-

tion and deep-sea shipping. The quantitative cap on permissible greenhouse gas 

emissions under the EU ETS 1 is directly linked to other quantitative targets under EU 

climate policy, defining its role as a pillar of the EU’s climate policy architecture. At the 

same time, the allocation of tradable emission allowances under the EU ETS 1 pro-

vides a concrete implementation tool for achieving the overarching emission targets 

of EU climate policy. The price signals generated by the EU ETS 1 directly impact the 

regulated economic entities; in this respect, the EU ETS 1 is a directly effective imple-

mentation tool which, while requiring transposition into national legislation by Member 

States, is now largely Europeanised in regulatory terms. The cap has direct implica-

tions for the necessary measures in other sectors, meaning there are close interde-

pendencies between the overarching climate policy targets, the cap and the required 

levels of ambition in other areas. Consequently, changes to the overarching emission 

reduction targets must also be reflected in the design of the EU ETS 1 cap. However, 

any alterations to the scope of regulation or the cap will also impact the other compo-

nents of the EU climate policy architecture and the regulatory strategies employed. 

Finally, the EU ETS 1 implements the inclusion of international aviation and shipping 

in the EU’s climate policy targets, ensuring the corresponding contributions to emis-

sion reductions. 
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Figure 3-1:  Architecture of EU climate policy  

 

Source: Oeko-Institut 

 

• The second pillar of the EU’s climate policy framework up to 2030 is the EU Effort 

Sharing Regulation (ESR, EU 2023e). Unlike the EU ETS 1 pillar, this regulation ad-

dresses, firstly, the individual Member States, which are responsible for ensuring that 

targets allocated to Member States (Art. 4 ESR) for emission sectors not covered by 

either the EU ETS 1 or the Land Use, Land-Use Change and Forestry Regulation 

(LULUCF Regulation, see below) (Art. 2 ESR) are achieved through the combined 

effect of EU-wide and national instruments. These EU-wide instruments also include 

the EU ETS 2, to be introduced from 2028, covering road transport and stationary 

combustion plants not regulated by the EU ETS 1.1 In this respect, a key difference 

between the EU ETS 1 and the EU ETS 2 is that the interactions between the EU ETS 

1 and the other commitment sectors do not apply to the EU ETS 2; consequently, the 

latter lacks the architectural function of the EU ETS 1 described above. Secondly, the 

ESR’s target commitments are broken down into individual years and are reviewed 

accordingly. To a limited extent, there are flexibility options over time and between the 

commitments of the various Member States (Article 5 of the ESR), in relation to the 

EU ETS 1 (Article 6 of the ESR) and to the LULUCF sector (Article 7 of the ESR). 

Thirdly, the provisions of the ESR currently only run until 2030. Whether the basic 

approach of the ESR will be continued largely unchanged or whether there will be 

significant structural changes (restriction to emissions not covered by the EU ETS 1 

or the EU ETS 2, the introduction of Member State obligations for overall emission 

targets, including emissions covered by the EU ETS 1, etc.) cannot be predicted at 

present, but is certainly relevant to certain design issues of the EU ETS 1 (expansion 

or reduction of the scope of regulation, etc.). Finally, it should be emphasised that the 

 
1  Unlike the EU ETS 1, which focuses on emissions from installations (a downstream approach), the EU 

ETS 2 regulates the placing on the market of, or trade in, fossil fuels (an upstream approach). Accord-
ingly, the EU ETS 2 relies solely on the auctioning allocation method, and there is no free allocation of 
emission allowances. 
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legally enshrined caps of the EU ETS 1 and EU ETS 2 will, in the longer term, result 

in the agricultural sector becoming the dominant force in the ESR sector (Graichen et 

al. 2026). 

• The third pillar of the EU’s climate policy framework currently consists of the Regula-

tion on Land Use, Land-Use Change and Forestry (LULUCF Regulation, EU 2023d). 

This Regulation sets out the contributions to target fulfillment, differentiated by individ-

ual Member State, towards the EU’s net sink target in the area of land use, land-use 

change and forestry, amounting to 310 Mt CO₂eq (see above). The provisions of the 

LULUCF Regulation are aimed at target levels for 2030, but also allow for a range of 

comparatively complex flexibility options. The LULUCF Regulation is currently in force 

until 2030. Whether it will be continued in principle, incorporated into broader sink 

commitments (e.g. including technical sinks) or integrated into other regulatory frame-

works is not yet clear and requires further clarification. There are significant areas of 

overlap with the EU ETS 1, particularly with a view to technical sinks; given this over-

lap, double-counting effects etc. must be avoided and consistency ensured. 

This fundamental EU climate policy architecture is complemented by a governance sys-

tem for the Energy Union and climate protection, regulated by the Governance Regula-

tion (EU 2023b), which encompasses a wide range of reporting and review processes 

as well as various methodological provisions. 

3.2. The EU ETS for the energy sector, energy-intensive industry, and 
air and maritime transport (EU ETS 1) 

The EU ETS 1 was introduced in 2005 based on the EU Emissions Trading Directive 

(EU ETS Directive). Until the Chinese ETS was introduced, it was by far the largest emis-

sions trading system in the world (ICAP 2025a; 2025b; IETA 2025; World Bank 2026). 

The EU ETS 1 is a cap-and-trade system in which a total emissions cap is set and im-

plemented through the issuance of emission allowances (European Union Allowances, 

EUAs). These allowances can be traded freely, allowing a market price to emerge for 

them. This pricing of GHG emissions generates price signals for cost-effective emission 

reductions. Plant operators are subject to the scheme, but all economic operators – i.e. 

not just those companies subject to the obligation to surrender allowances – can partic-

ipate in trading. 

The EU ETS is organised into commitment or trading periods. The first trading period ran 

from 2005 to 2007; the second from 2008 to 2012; the third from 2013 to 2020; and the 

fourth from 2021 to 2030. The scheme is set to continue in ten-year trading periods, with 

the fifth trading period scheduled to run from 2031 to 2040 and the sixth from 2041 to 

2050. Trading periods from 2021 onwards will be divided into two five-year allocation 

periods, for which adjustments may be made, e.g. in the area of free allocation. 

During the pilot phase (2005–2007), the EU ETS 1 covered only CO₂ emissions from the 

energy sector and energy-intensive industries. Almost 100 % of all EUAs placed on the 

market were allocated free of charge to installation operators (EEA 2025a). Since then, 

the system has continued to evolve; new sectors have been included, including aviation 

(2012) and maritime transport (2024), and the scope has been extended to cover other 

greenhouse gases (Figure 3-2). At the same time, the system’s level of ambition has 

been, and continues to be, raised in line with the increasing ambition of the EU’s climate 

targets. 
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Figure 3-2:  Development of the EU ETS 1 

 

Source:  Oeko-Institut, based on Nissen et al. (2025) 

 

The EU ETS 1 currently covers the following sectors, installations and GHG emissions: 

• CO₂ emissions from the electricity sector and from other combustion plants (in the en-

ergy sector or industry) with a thermal input of 20 MW or more; 

• CO₂ emissions and, where relevant, emissions of nitrous oxide(N₂O) and perfluoro-

carbons (PFCs) from industrial sectors2 ; 

• CO₂ emissions from aviation for domestic flights and flights within the European Eco-

nomic Area (EEA – i.e. the EU-27 plus Norway, Iceland and Liechtenstein), as well as 

flights to the United Kingdom with a take-off mass exceeding 5,700 kg; 

• CO₂ emissions – and, from 2026, also methane (CH₄) and nitrous oxide (N₂O) emis-

sions, from maritime transport for ships with a gross tonnage (GT) of 5,000 or more 

(based on the total enclosed volume of the ship). 

Following EU enlargement, Bulgaria and Romania were integrated into the system in 

2007, followed by Croatia in 2013. In 2008, the EEA states of Norway, Iceland and Liech-

tenstein joined the system. After leaving the EU, the United Kingdom exited the EU ETS 

in 2021 and now operates its own emissions trading system. However, power generation 

facilities in Northern Ireland remain within the EU ETS due to their close integration with 

the Republic of Ireland’s electricity system. A linking agreement with Switzerland came 

into force in 2020. 

The rules of the EU ETS 1 have become increasingly harmonised across Europe over 

time. While the caps and allocation rules were initially based on National Allocation Plans 

during the first two trading periods, individual Member States were able to exercise a 

certain degree of discretion in designing the EU ETS 1 (Ellerman et al. 2008; Ellerman 

et al. 2011). However, the European Commission applied increasingly restrictive EU-

wide framework guidelines during the transition to the second trading period. From 2013 

onwards, EU-wide regulations have governed cap setting, the allocation of emission al-

lowances and auctioning procedures. 

 
2  The EU ETS Directive allows Member States the option of including smaller installations in the EU ETS 

via an opt-in mechanism. For some industrial sectors, different thresholds apply to the 20 MW thermal 
input requirement.  
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Figure 3-3:  Trends in spot prices for EU ETS 1 emission allowances and 

key exogenous developments, events and reforms of the EU 

ETS 1 

 

Source:  Oeko-Institut 

 

At the same time, the EU ETS 1 has been repeatedly adjusted in light of practical expe-

rience with the system, as well as in response to exogenous events (Figure 3-3). This 

relates both to the overallocation of emission allowances or certificates from international 

projects and to economic or political crises, as well as to the corresponding counter-

measures and the adaptation of the EU ETS 1 in the context of the various increases in 

ambition within the EU’s climate policy. However, the overview also shows that price 

trends in the EU ETS 1 have reacted significantly to political announcements or failed 

reform measures, some of which were short-term in nature, while others had longer-

lasting effects on trading prices (in terms of price levels). 

In view of the various internal and external challenges facing the EU ETS 1, as well as 

the regulatory adjustments planned on a regular basis (i.e. from trading period to trading 

period) but in some cases also prompted by specific circumstances (such as the MSR), 

it should be noted that the EU ETS 1 is an emissions trading system subject to frequent 

reviews and revisions. Learning processes and evidence-based adjustments have al-

ways played a major role in this system. Thanks to this approach, it has ultimately been 

possible – despite at times adverse external circumstances (various economic and en-

ergy market crises, etc.) and unforeseen developments (overallocation, a huge influx of 

low-quality project credits from the international market, etc.) – to establish a system that 

has been able to maintain a high level of trust. This applies first and foremost to invest-

ment decisions. However, trust was also ensured by the fact that the various changes 

came into effect predominantly with lead times that allowed problematic interference with 

the highly liquid futures markets for emission allowances – with time horizons of approx. 

three years – to be avoided. 
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The EU ETS 1, as a central pillar of the EU’s climate architecture, covers a very large 

proportion of total greenhouse gas emissions. In 2005, it covered 44 % of gross emis-

sions and 49 % of net emissions in the EU 27; by 2024, these shares had fallen to 37 % 

and 41 % respectively. For Germany, the EU ETS 1 covers a considerably higher pro-

portion of national emissions. In 2005, 49 % of gross GHG emissions and 51 % of net 

emissions were generated within the scope of the EU ETS. By 2024, these shares had 

fallen to 41 % and 42 % respectively. This means that, for both the EU 27 and Germany, 

disproportionately large emission reductions were achieved within the scope of the EU 

ETS 1. 

3.3. The emission-side quantitative architecture of the EU ETS 1 under 
current legislation  

Since 2013, GHG emissions from the aforementioned sectors have been subject to an 

EU-wide cap. This cap is reduced annually by the Linear Reduction Factor (LRF) (see 

Article 9 of the EU ETS Directive). The current LRF is 4.3 %, and according to current 

legislation it is set to increase to 4.4 % from 2028. The LRFs were set on the basis of the 

EU’s 2030 climate targets. However, the LRF will need to be adjusted as part of the 

forthcoming EU ETS 1 reform to reflect the EU’s increased climate ambition with a view 

to the 2040 target (see chapter 5.2). 

Figure 3-4:  Cap and emissions trends in the EU ETS 1 

 

Note:  Data for 2025 and sectoral breakdown based on estimates by Oeko-Institut. 

Source:  Oeko-Institut 

 

Figure 3-4 provides an overview showing that the largest proportion of emissions regu-

lated by the EU ETS is by far attributable to the energy sector, particularly the electricity 

sector. In the inaugural year of the system (2005), 65 % of the emissions covered by EU 

ETS 1 were attributable to the energy sector, while 35 % were attributable to industry 

(based on the 2005 scope). By 2025, with the inclusion of aviation and shipping, the 
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energy sector accounted for 57 %, while industry accounted for 41 %. In 2025, aviation 

and shipping accounted for only around 3 % of the emissions regulated by EU ETS 1. In 

Germany, the energy sector accounted for around 69 % of total emissions from station-

ary installations in 2005, while industry accounted for 31 %. Over the subsequent 20 

years, the share of the energy sector fell to 58 % while the share attributable to industrial 

installations rose to 42 %. For both the EU ETS 1 as a whole and Germany, the energy 

sector thus contributed a disproportionate share of emission reductions, particularly in 

the context of the decline in coal-fired power generation driven by policy and the market. 

Between 2005 and 2025, emissions from the energy sector covered by the EU ETS 1 

fell by around 54 % in the EU 27 and by around 56 % in Germany. By contrast, industrial 

emissions fell by 48 % in the EU 27 and by around 32 % in Germany. 

Against this backdrop, emission reductions in the industrial sector will play a new and 

considerably greater role in the years ahead, particularly following the phase-out of coal-

fired power generation in the EU-27 and in Germany. This development is foreseeable 

for the coming years and is also being driven by emissions pricing under the EU ETS 1. 

However, the overview provided in Figure 3-4 also shows that, over the past few dec-

ades, the maximum number of emission allowances placed on the market (the ‘cap’) has 

always exceeded the total number of regulated installations. This situation, combined 

with a significant influx of allowances from the Clean Development Mechanism (CDM) 

and Joint Implementation (JI) international mechanisms, caused emission allowance 

prices to fall sharply over a relatively long period (see Figure 3-3). Consequently, in 2015, 

a decision was taken to introduce a Market Stability Reserve (MSR) (EU 2024b), which 

came into effect in 2019. Regulated under the EU Emissions Trading Directive (Art. 1a 

of the EU ETS Directive) since 2024, the MSR aims to regulate market liquidity. The 

MSR acts as a price-stabilising instrument in EU ETS 1 by balancing supply and demand. 

Depending on market liquidity, it can absorb or release allowances. The MSR's trigger 

mechanism arises from a surplus situation in the ETS market, as determined by the Total 

Number of Allowances in Circulation (TNAC) parameter. If the TNAC exceeds 833 million 

allowances, the MSR withdraws allowances from the market by reducing the number to 

be auctioned accordingly. These allowances are then held by the MSR and are no longer 

available to the market. Under current legislation, they may also be permanently can-

celled under certain conditions (see chapter 5.3 for details). This reduces supply and 

stabilises the price. Conversely, if the TNAC falls below 400 million, allowances are re-

leased into the market by increasing auction volumes to boost liquidity and stabilise 

prices. The trigger levels mentioned were derived from anticipated demand from provid-

ers of hedging products at the time of the MSR’s introduction, primarily in the context of 

the liberalised electricity market and hedging requirements for electricity futures con-

tracts. Despite the significantly changed emissions situation in the electricity market, 

these trigger levels have not yet been adjusted. 

The development of the TNAC, as well as the various MSR parameters, additions and 

cancellations, are shown in Figure 3-5. Since 2008, the TNAC has grown steadily, reach-

ing a level of 2,098 million EUAs in 2013, which led to an oversupply of emission allow-

ances on the market. Since 2019, the TNAC has consistently exceeded the MSR intake 

threshold of 833 million EUAs and has therefore been absorbing allowances (see Figure 

3-5). As the TNAC has not yet fallen below the threshold of 400 million EUAs, the MSR 

has not yet released any allowances. Since 2023, all EUAs in the MSR up to the thresh-

old of 400 million EUAs have been permanently removed from the market. In the first 

year of removal (2023), this led to a total write-down of 2,546 million EUAs.  
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In addition to the quantities of allowances not released onto the market due to the trigger 

levels described above, the quantities of allowances withheld from 2014 onwards as part 

of backloading (EC 2014) were also transferred to the MSR. 

Figure 3-5:  Trends in MSR parameters and volumes 

 

Note:  A total of 900 million EUAs were withheld (backloading) between 2014 and 2016; these were trans-
ferred to the MSR in 2019 and 2020.  

Source:  Oeko-Institut 

 

In total, approx. 3,188 million EUAs were absorbed by the MSR (including the backload-

ing volumes). Of these, approx. 3, 169 million EUAs have been permanently cancelled 

in the MSR since 2023 (see chapter 5.3.3). 

3.4. Free allocation in EU ETS 1 

Since the start of the third trading period, and to an increasing extent, EU ETS 1 emission 

allowances have been introduced into the market through auctions. While in the first 

trading period almost 100 % and in the second trading period approx. 95 % of all emis-

sion allowances were allocated free of charge, by 2024 the share of free allocation of all 

emission allowances placed on the market stood at 46 % (Figure 3-6). 

However, some industrial and energy-sector installations continue to receive a propor-

tion of the emission allowances they require through free allocation. Under the EU ETS 

Directive, there are three mechanisms for the free allocation of emission allowances:  

• Article 10a(1): allocation via benchmarks (BM) to mitigate carbon leakage risks;  

• Article 10a(7): quantities of allowances set aside for free allocation to new installations 

(New Entrants Reserve – NER); 

• Article 10(c): allowances for installations in the electricity sector, which may be issued 

by economically weaker Member States during a transitional period. 
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Figure 3-6:  Trends in free allocation and auctions under EU ETS 1  

(stationary sector) 

 

Note:  Auctioned EUAs in the respective years have been reduced by the backloading of emission allowances 
and the transfer of emission allowances to the MSR  

Source:  Oeko-Institut 

 

The majority of allowances allocated free of charge serve to prevent carbon leakage risks 

(the relocation of emissions to regions without CO₂ pricing). Some of the industrial sectors 

that have so far been able to cover a large proportion of their allowances through free 

allocation have been included in the Carbon Border Adjustment Mechanism (CBAM 

hereafter)3 since 2026. CBAM was introduced to replace free allocation as a carbon leak-

age mitigation tool in 2023. CBAM has been fully effective since the start of 2026. Free 

allocation in the selected sectors is being reduced from 2026 onwards (for details, see 

chapters 8.2 and 9.6). 

The volume of free allocation for the relevant installations is determined on the basis of 

a benchmarking system. These benchmarks relate primarily to the production volume of 

specific products at the respective industrial installations. The starting point for determin-

ing these benchmarks is the average specific emission values of the top 10 % most 

efficient installations within the scope of EU ETS 1. These values, which are updated at 

regular intervals, are combined with maximum and minimum values for benchmark up-

dating, along with other factors (for details, see chapter 9.3).  

3.5. The revenue generated from auctions and its use  

Revenue from the auctioning of emission allowances under the EU ETS 1, as well as 

revenue from the national fuel emissions trading system (nETS) in Germany and, in fu-

ture, the EU ETS 2, represents a key source of funding. Figure 3-7 shows, first of all, the 

 
3  From 2026, CBAM covers products from the iron and steel, aluminium, cement, fertiliser, hydrogen and 

electricity sectors (EU 2025).  
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trend in revenue from carbon pricing schemes in Germany, with the actual figures 

achieved up to and including 2024. While auction revenues from the EU ETS 1 remained 

at around EUR 1 billion annually until 2018, the substantial rise in carbon prices in sub-

sequent years led to a sharp rise in revenue. In 2023, auction revenues amounted to 

EUR 7.7 billion, and in 2024 to EUR 5.5 billion. Germany’s national emissions trading 

system generated revenue of around EUR 13 billion in 2023 (German Emissions Trading 

Authority (DEHSt) in German Environment Agency 2025b). To date, the revenues from 

the various emissions trading systems have been channelled in full into Germany’s Cli-

mate and Transformation Fund, although this basic principle is no longer to be fully ad-

hered to in the draft budgets for 2027. 

In total, this inflow amounted to just under EUR 20 billion in 2025. Over the coming years, 

revenue levels are expected to fall slightly due to rising allowance prices and a trend 

towards lower auction volumes resulting from cap reductions. Around two-thirds of fiscal 

revenue is expected to come from emissions trading systems outside the EU ETS 1. 

Figure 3-7:  Fiscal revenue from the EU ETS 1, the nETS and the EU ETS 2 

for Germany 

 

Note:  For the EU ETS 1 and the EU ETS 2, the futures prices traded in June 2026 for the respective delivery 
years were used as a basis. For the nETS, the upper limit of the price corridor (65 €/t CO₂) was used for 
2026 and 2027. 

Source:  DEHSt, Oeko-Institut 
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In addition, the auction revenues will be channelled into a number of specific funds, which 

can be used either to finance EU programmes or to make repayments to Member States 

for specific purposes: 

• For the Modernisation Fund, 2 % of the total allowance volume will be auctioned be-

tween 2021 and 2030, with an additional 2.5 % of the total allowance volume to be 

auctioned between 2024 and 2030. The fund supports lower-income EU countries, 

particularly in Central and Eastern Europe, and, from 2024, also Greece, Portugal and 

Slovenia, in modernising their energy systems (Article 10(1) of the EU ETS Directive 

and EC 2024d). 

• For the Innovation Fund, 345 million EUAs – which might otherwise have been allo-

cated free of charge – and 80 million EUAs earmarked for auction will be auctioned 

off. In addition, the unused revenues from the auction of 300 million EUAs from the 

NER for the promotion of CCS and renewable energy demonstration projects, as well 

as 50 million EUAs from the MSR, will be allocated to the Innovation Fund (Article 

10a(8) of the EU ETS Directive). Furthermore, the allowances that are no longer allo-

cated free of charge as part of the introduction of CBAM will also be allocated to the 

Innovation Fund (Article 10a(1a) of the EU ETS Directive). 

• For the Social Climate Fund (EP; Council 2023), 40 million EUAs, which would other-

wise be allocated free of charge, and 10 million EUAs, which could otherwise be auc-

tioned, will be made available (Article 10a(8b) of the EU ETS Directive). 

• The EU’s (temporary) Recovery and Resilience Facility (RRF) is a key implementation 

mechanism for the EU’s NextGenerationEU programme, which was established in re-

sponse to the Covid-19 pandemic and Russia’s war of aggression against Ukraine (EC 

2025e). The RRF’s loans and grants total EUR 725 billion and are intended to support 

reforms and investments by EU Member States. As part of the EU’s RePowerEU pack-

age, grants of up to EUR 20 billion have been made available through the Innovation 

Fund (60 %) and the continued sale of EU ETS 1 allowances (40 %) (EC 2025e). 

The auctions and sale of EU ETS 1 emission allowances thus make a considerable fi-

nancial contribution to the EU Member States. In some cases, these funds are chan-

nelled directly through various funds into climate policy measures or the transformation 

of the energy system; in others, the decision rests with the Member States. Since 2023, 

the EU Emissions Trading Directive has required Member States to use all auction rev-

enues for the purposes of climate action (Art. 10(3) EU ETS Directive). However, to date, 

only some Member States have complied with this obligation (EEA 2025b).
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4. Adjusting the scope of the EU ETS 1  

4.1. Introductory remarks 

The EU ETS 1 was deliberately designed as a pan-European instrument strongly linked 

to the single market and targeting specific sectors. Its scope gradually and cautiously 

expanded over time as more experience was gathered. In principle, the scope of the EU 

ETS 1 has proven its worth. International comparisons demonstrate that emissions trad-

ing systems primarily target the energy sector and emission-intensive industries (World 

Bank 2020; ICAP 2026b). 

Nevertheless, the current scope of the EU ETS 1 should be reviewed on an ongoing 

basis. This concerns not only the integration of additional emission sectors and the pos-

sibility of an opt-out, but also the linking of emissions trading systems or the direct inte-

gration of different emissions trading systems. 

All of these changes to the scope have significant economic and distributional implica-

tions, as well as important administrative and procedural aspects, and extend to implica-

tions for financial market regulation. Last but not least, the positioning of EU ETS 1 within 

the EU’s overall climate policy framework and the associated policy aspects must be 

considered. 

The overarching requirement for all matters relating to the scope of EU ETS 1 is that they 

must be consistent with the legally enshrined objective of achieving climate neutrality 

within the EU by 2050, as well as with the legally codified interim targets. 

For all matters relating to the scope of EU ETS 1, the overarching requirement is that 

they must be consistent with the legally enshrined objective of EU climate neutrality by 

2050 and with the legally codified interim targets. 

4.2. Expansion of the scope of the EU ETS 1 

Context 

The scope of EU ETS 1 was primarily focused on large stationary emission sources, 

particularly during the introductory phase from 2005, but it was also driven by practical 

implementation considerations. The system was initially designed to cover easily meas-

urable CO₂ emissions from large point sources. The uncertainties surrounding the quan-

tification of emission volumes were lower in this regard, thereby minimising the risk to 

the functioning of the market in terms of 'real' emission reductions, as well as the risk 

associated with setting the cap. Furthermore, this approach allowed transaction costs to 

be kept low. In retrospect, this approach has also proved its worth, as experience from 

the first trading period showed that uncertainties or tolerances in determining emission 

volumes — particularly where reduction targets at cap level were very low — could 

quickly lead to the collapse of the market or prices for emission allowances. 

However, the growing experience gained from implementing the EU ETS 1, along with 

the methodological developments carried out in this context, made it possible to incor-

porate additional emission sources from a technical perspective. Other quantity control 

systems were also established, such as the fuel-based national emissions trading 
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system in Germany and the planned EU ETS 2, which can address more diffuse emis-

sion sources or less standardised input materials. 

Following the introduction phase, the scope of the EU ETS has continuously expanded. 

In the past, this has involved the following steps: 

• Since 2012, the EU ETS 1 has also covered aviation, thereby expanding the scope 

currently by more than 60 Mt CO2; 

• In 2013, greenhouse gases other than CO₂ were included in the EU ETS for the first 

time, including N₂O emissions from certain chemical processes and PFC emissions 

from primary aluminium production. The cap adjustment in 2013 amounted to 107 Mt 

CO₂eq (EC 2010), and covered a number of additional industrial processes (e.g. pro-

cess combustion), as well as non-CO₂ greenhouse gases. 

• From 2024 onwards, maritime transport was gradually incorporated into the EU ETS 

1, thereby integrating additional emissions of around 90 Mt CO₂eq.  

Although some changes to the system’s scope are relatively minor, they are nevertheless 

important in order to curb potential leakage effects. For example, the EU ETS 1 cap 

increased by 2.3 Mt CO₂ as of 1 January 2026 since the scope was extended to include 

methane and N₂O emissions from maritime transport. Although these emissions are cur-

rently insignificant, they could increase if there is greater reliance on liquefied natural gas 

and ammonia as fuels in the future. Capturing only CO₂ emissions and not other GHG 

emissions could create perverse incentives. Lower CO₂ emissions could be offset by 

increases in other GHG emissions. Therefore, including methane and N₂O emissions 

from maritime transport ensures that the right incentives for switching between different 

fuels are set via a uniform price signal. 

The EU ETS Directive currently contains a number of preparatory measures to extend 

the scope of the EU ETS: 

• For waste incineration plants with a thermal input exceeding 20 MW, a reporting obli-

gation for CO₂ emissions was introduced on 1 January 2024 (see Annex 1 of the EU 

ETS Directive). From 1 January 2028, CO₂ emissions from waste incineration will be 

included in the EU ETS (Article 30(4)(c) of the EU ETS Directive).4 

• A reporting obligation for the non-CO₂ effects of aviation came into force at the start 

of 2025. The European Commission is expected to present a legislative proposal for 

the inclusion of these non-CO₂ effects where appropriate in 2028 (Article 14(5) of the 

EU ETS Directive).  

Waste incineration 

Since the start of 2024, emissions from waste incineration in Germany have been cov-

ered by the national emissions trading system (nETS). In that year, these plants reported 

emissions of 13.1 Mt CO₂. According to current projections (Wehnemann et al. 2026), 

emissions from waste incineration are not expected to decrease significantly in the years 

ahead. As a result, the share of emissions from waste incineration in total emissions from 

 

4  Waste incineration produces CO₂ emissions; landfill also generates methane emissions. Therefore, it 

should be examined whether other waste treatment facilities and landfills, which generate methane and 
nitrous oxide emissions, should be included in the EU ETS to prevent incentives for the displacement of 
emissions into these otherwise unregulated sectors (Article 30(4)(c) of the EU ETS Directive). 
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the energy sector (where they are recorded in the greenhouse gas inventory system) will 

rise significantly, with waste incineration becoming the second-largest source of emis-

sions after natural gas from 2030 onwards. Without appropriate integration into overarch-

ing emissions trading systems or the consistent pricing of waste incineration emissions, 

achieving the long-term emission reduction targets in the energy sector, and conse-

quently in the German and EU economies as a whole, will be very difficult. 

The risk of ‘cross-sectoral leakage’ is often cited as a counter-argument against including 

waste incineration in the EU ETS¹. This refers to the concern that pricing waste incinera-

tion could lead to an increase in landfill or waste exports. However, recent analyses show 

that an increase in landfill is unlikely (Hogg 2026). In most Member States, the legal 

framework and existing landfill taxes severely restrict a return to landfill. However, if rising 

waste exports to non-EU countries were to become a real and observable problem, then, 

analogously to CBAM, the option of requiring CBAM certificates to be purchased for 

these exports could be examined in order to prevent corresponding carbon leakage.  

Integrating waste incineration into the EU ETS would ultimately transfer responsibility for 

this sector from the Member States to a uniform EU-wide regulatory framework. This 

would also reduce the problematic incentive effects arising from differing waste incinera-

tion regulations across the various Member States. 

While not solely due to the integration of waste incineration into the EU ETS 1, this inte-

gration will, in the long term, create a new focus and give rise to regulatory requirements 

regarding the treatment of technical net sinks, particularly for waste incineration plants 

equipped with CCS technologies that also process biogenic materials. 

Aviation 

In the aviation sector, a number of non-CO₂-related climate effects must be taken into 

account in addition to CO₂ emissions from the combustion of aviation fuels. The most 

significant effects in this regard stem from N₂O emissions and contrails. The magnitude 

of these non-CO₂ climate effects also depends on the location of the emissions (i.e. alti-

tude and latitude) and the actual atmospheric conditions. In 2024, emissions from avia-

tion covered by EU ETS 1 amounted to 64.1 Mt CO₂ (including Switzerland (Nissen et 

al. 2025)). A study for the Netherlands estimates multipliers of 3.2 for European destina-

tions in 2030, rising to 5.9 by 2050 (Grebe and Raphaël 2023). For international flights, 

the multipliers are slightly higher. This illustrates that, in the long term, aviation could 

become the most significant sector within the scope of EU ETS 1, provided that green-

house gas emissions from stationary installations are significantly reduced and aviation, 

with all its emissions and climate impacts, is included in the system. 

Recommendation 

In summary, it is recommended that the current approach should be consistently main-

tained. If individual sub-sectors, such as waste incineration, remain excluded from EU 

ETS 1, the GHG reduction targets will have to be met solely by installations that are 

already covered by the scope. This would not be efficient. Furthermore, delaying the 

inclusion of waste incineration could mean that substantial decarbonisation efforts would 

be required at a later stage. 

The non-CO₂ effects of aviation should also be included in the mandatory scope of the 

EU ETS 1 as soon as possible, as it would make mitigation options more cost-effective. 
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4.3. Merger of the EU ETS 1 and EU ETS 2  

Current situation: Emissions Trading System for buildings and road transport 

The planned introduction of EU ETS 2 means that road transport and stationary com-

bustion plants, which are not currently covered by EU ETS 1 (primarily, but not exclu-

sively, buildings), are set to become part of an EU-wide emissions trading system in the 

near future. Due to concerns about additional costs for consumers, and to allow more 

time for preparation, the introduction has been postponed by one year, from 2027 to 

2028. Once the EU ETS 2 is launched, there will therefore be two parallel emissions 

trading systems covering different sectors. In the long term, however, the aim is to have 

a single ETS covering all sectors. A clearly defined timetable has been set for the poten-

tial integration of the EU ETS 1 and EU ETS 2 systems, with the European Commission 

required to evaluate the feasibility of merging them by 31 October 2031 (Article 30i of 

the EU ETS Directive). 

Impact: Varying abatement costs 

Merging the emissions trading systems could have varying and, in some cases, conflict-

ing effects on the sectors involved. For the ETS 1 sectors, there is a risk of increased 

cost pressure, since the consumer-orientated sectors of buildings and transport gener-

ally have different cost structures and are willing to pay significantly higher prices for 

emission allowances. A merger could therefore lead to a noticeable price shock for com-

panies in the sectors incorporated under the EU ETS 1, particularly where there are 

significant price differences between the systems. Conversely, pressure on the ETS 2 

sectors could ease if, as a result of the merger, relatively cheap allowances priced below 

the actual abatement costs within the scope of the EU ETS 1 become available. This 

could weaken the necessary incentives for transformation in certain sectors. The stability 

and predictability of pricing for the ETS 1 sectors could also decline. Price rises for fuel 

and heating attract significant political attention and could lead to short-term interven-

tions, as demonstrated by political processes following Russia's attack on Ukraine, for 

example, or the postponement of the launch of the EU ETS 2. 

At the same time, the merger would increase the total quantity of available allowances, 

which would, in principle, improve market liquidity. However, the actual effect depends 

largely on the design of EU ETS 2. If the supply of allowances is tight, no significant relief 

is to be expected even as a result of the merger.  

Finally, it should be noted that within the scope of the future EU ETS 2, there are a very 

large number of additional climate and energy policy instruments in various EU Member 

States, particularly in the buildings and transport sectors. These instruments substan-

tially influence abatement costs and may lead to considerable differences in the distribu-

tion of costs between Member States and sectors. Unlike the EU ETS 1, which was 

introduced in an environment that had few supplementary instruments — except for sup-

port for renewable electricity generation — the EU ETS 2 must consider significant 

‘brownfield effects’ resulting from the existing climate and energy policy instruments. 

Limitation: Lack of empirical data on EU ETS 2 

The German Expert Commission on Energy Transition Monitoring has stated that the 

potential integration of EU ETS 1 and EU ETS 2 could create additional uncertainties for 
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investors. Furthermore, the differing marginal abatement costs in the two systems could 

present new challenges in terms of distributional effects and location decisions (EWK 

2024). The expected increase in market liquidity resulting from the merger of the emis-

sions trading systems is likely to be limited in the long term (Graichen et al. 2025). In-

stead, it is to be expected that the additional price pressure on the ETS 1 sectors will 

predominate. Notwithstanding these short-term effects, linking the two systems in the 

long term appears sensible in principle to increase the efficiency of emissions trading. 

The timetable, the design of the systems and the resulting price levels are crucial to a 

successful merger. Currently, however, there is considerable uncertainty, particularly 

with a view to price developments in ETS 2. Against this background, ETS 2 should first 

be sufficiently established so that stable market mechanisms can develop and any nec-

essary adjustments can be made. Only then can reliable forecasts be made, e.g. regard-

ing the future design of the MSR 2 or price trends in the ETS 2 sectors. 

Recommendation: Gradual merger of the systems 

To limit the initial impact of a merger, it is advisable to take a step-by-step approach. 

Such a gradual approach could, for example, involve allowing only a limited quantity of 

allowances to be traded between the systems. Alternatively, the price difference between 

the systems could be capped for trading purposes. This would help to avoid sharp price 

spikes and allow market participants to be introduced to a common system gradually. 

The options for a gradual merger of EU ETS 1 and EU ETS 2 could include: 

• Minimum price difference (Graichen et al. 2025): A fixed minimum price difference 

ensures that trading between the systems only occurs in the event of a sharp rise in 

one of the systems, i.e. in the event of acute scarcity. 

• Limited trading (Graichen et al. 2025): Restricting the number of allowances that can 

be traded between systems can mitigate the resulting impact on price levels in the 

ETS 1. In the long term, a pathway should be established for the gradual increase in 

the number of transferable allowances.  

• Price alignment: Price corridors in both trading systems can help manage the price 

differential and avoid price shocks upon merger. However, narrow price corridors run 

counter to the effective operation of quantity control within the EU ETS (see chapter 

5.3). 

• Link via the MSR: In the event of a merger, the compatibility of the instruments of both 

systems must be reviewed; this includes the MSR. Merging this ‘buffer’ could facilitate 

an initial link between the two systems and reveal the varying degrees to which they 

rely on allowances in the MSR. 

Finally, it is essential to consider the interactions between the different regulatory ap-

proaches of EU ETS 1 and EU ETS 2. While the EU ETS 1 obliges installation operators 

to surrender emission allowances (downstream regulation), and allows measures to pre-

vent leakage to be implemented at installation level (e.g. free allocation of emission al-

lowances), the EU ETS 2 obliges suppliers or end-user suppliers in the fossil fuel sector 

(upstream approach). With this 'point of regulation' approach, only the auction-based 

allocation method can be meaningfully implemented, while operator-specific measures 

to prevent carbon leakage are only possible at considerable administrative cost. 
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As the short-term liquidity effects of integration are negligible and a short-term merger 

with the EU ETS 2 entails considerable operational risks, a long-term, phased merger is 

the preferred approach. To this end, a suitable timetable must be developed, along with 

options for initial ‘soft linking,’ based on the framework set out in the EU Emissions Trad-

ing Directive (the European Commission’s 2031 review report). In the long term, a joint 

cross-sectoral emissions trading system remains an efficient solution. However, there is 

currently a lack of robust, practical experience regarding the effects of the EU ETS 2 in 

the relevant sectors. 

4.4. Linking emission trading systems  

The EU ETS 1 covers the entire European Economic Area (EEA), not only the EU 27. In 

addition to the EU 27, the system also encompasses Norway, Iceland and Liechtenstein. 

Power plants in Northern Ireland are also included. As part of the accession process for 

new Member States to the EU, these countries would also be included in the EU ETS 

(this is particularly relevant for countries in the Balkans and Ukraine).  

Beyond the full integration of new countries into the EU ETS 1, there is the possibility of 

linking different emissions trading systems. Such arrangements have primarily been im-

plemented between North American emissions trading systems (CARB 2017), but are 

also becoming increasingly important for the EU ETS 1. 

• A linking arrangement has been in place since early 2020 between the Swiss emis-

sions trading system, which was launched in 2008 (ICAP 2025c) and the EU ETS 1 

(EU 2024a; ICAP 2025c; DEHSt 2023).  

• Following its withdrawal from the European Union, the UK also left the EU ETS 1 with 

effect from 1 January 2021, but has introduced its own emissions trading system (UK 

ETS), which shares many similarities with the EU ETS 1 but also has some differences 

(UBA 2025). Negotiations on linking the EU ETS 1 and the UK ETS began in 2025, 

with the link expected to be implemented in 2028/2029. 

Under Article 30(5) of the ETS Directive, the European Commission must analyse, by 31 

July 2026, how to link with other emissions trading systems. However, the Directive stip-

ulates that this must not compromise the EU’s long-term climate neutrality targets.  

In principle, linking with other emissions trading systems is to be welcomed in the long 

term, as it creates a larger market in which marginal abatement costs can converge. This 

also reduces the risk of carbon leakage. Furthermore, in this context, CBAM would no 

longer be required for trade between the linked systems. This is likely to be a key incen-

tive for other countries to seek links with the EU ETS.  

However, linking emissions trading systems presents significant challenges. Existing 

linking projects in North America, experience gained from linking with Switzerland, and 

negotiations on the link between the EU ETS and the UK ETS highlight the need for 

careful consideration of the following key areas, some of which also depend on different 

linking options (World Bank 2020): 

• comparable levels of ambition, including with regard to time horizons; 

• comparable allocation approaches; 

• compatible rules on the use of project-based credits or international carbon credits;  
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• compatible requirements for monitoring, reporting and verification (MRV); 

• comparable implementation controls; 

• comparable financial market regulations. 

Naturally, the EU has only limited influence over the level of ambition and other design 

options within the linked systems. This could result in a loss of control, which might jeop-

ardise the achievement of medium- and long-term climate policy targets, or lead to other 

unintended consequences (including with regard to competition issues). Therefore, it 

should always be possible to reverse the linking arrangement. Alternatively, partial link-

ing approaches involving maximum net flow volumes or other limiting mechanisms are 

conceivable. 

4.5. Exclusion of industrial sectors and opt-out provisions  

In discussions surrounding the reform of the EU ETS 1, there have been several calls to 

exclude individual sectors or installations from its scope in order to avoid the costs arising 

from greenhouse gas pricing and to reduce competitive disadvantages (Hermann and 

Matthes 2026). 

Such opt-out arrangements can only apply to individual sectors or installations unless 

the EU ETS 1 scheme is completely undermined or abandoned. An opt-out would inevi-

tably lead, initially, to distortions (or distributional conflicts) that depend heavily on loca-

tion- and market-specific conditions which are difficult to assess objectively and are 

therefore virtually unmanageable. Such effects are likely to extend to areas like material 

substitution. Furthermore, installations remaining within the EU ETS 1 scheme would, 

where applicable, be required to increase their emission reduction efforts over time. 

Measures already implemented towards transformative production processes would also 

be hugely devalued. 

Given the central role of the EU ETS 1 in EU climate policy (see chapter 3.1), the ques-

tion remains as to what obligations would apply to installations or sectors no longer cov-

ered by the EU ETS 1. Under the current framework, installations opting out of the EU 

ETS 1 would either fall under the climate protection responsibilities of the various Mem-

ber States (ESR), or be subject to the EU ETS 2, which would create distortions that 

would be difficult to reconcile with the fundamental concept of the EU single market. 

Therefore, the intentions behind an opt-out approach could only be realised if accompa-

nied by a fundamental change to the architecture of EU climate policy. For both funda-

mental and procedural reasons, this does not seem at all sensible or advisable. 

The existing challenges within the EU ETS 1 should therefore be addressed or mitigated 

through the establishment of an appropriate policy mix. This will be described in more 

detail in the following chapters and will include LRF/MSR adjustments, resolving the 

benchmark issue (particularly for the chemicals industry), pursuing an evidence-based 

CBAM approach and supporting the ETS with appropriate supplementary instruments in 

areas such as CAPEX/OPEX support, infrastructure and lead markets. 



 |  Reform of the EU ETS 1 and industrial transformation 

 

40 

5. Emissions cap and Market Stability Reserve 

5.1. Introductory remarks  

The cap on emissions allowances is of great importance to the functioning of the EU ETS 

1. During the first two trading periods up to 2012, this cap was determined by the sum of 

the individual EU Member State caps, as set out in the National Allocation Plans. Since 

2013, there has been an EU-wide cap that is reduced annually. This is laid down in Article 

9 of the EU ETS Directive. The annual reduction is determined by a Linear Reduction 

Factor (LRF). In the third trading period (2013–2020), the linear reduction factor was 1.74 

% relative to the baseline level of allowances for the period from 2008 to 2012. Over the 

years, the linear reduction factor has been adjusted regularly. Since the beginning of 

2024, it has been set at 4.3 %, rising to 4.4 % from the beginning of 2027. The level of 

the LRF in the EU ETS 1 also depends on the overall EU-wide target and the contribu-

tions to emission reductions set for sectors outside the EU ETS 1 (see chapter 3.1). The 

European Commission produces impact assessments alongside legislative proposals to 

calculate the efficient allocation of reduction targets across sectors and, consequently, 

the necessary level of the cap reduction in EU ETS 1. 

Under the current EU ETS Directive, the cap in EU ETS 1 would fall to zero by 2039 if 

the LRF of 4.4 % were to be maintained indefinitely. However, the latest impact assess-

ment by the European Commission for the 2040 target shows that the cap could be re-

duced at a slightly slower pace to achieve this target. The impact assessment contains 

three different emissions scenarios, all of which lead to a climate-neutral EU by 2050 

(EC 2024a). These scenarios are based on cost-optimised macroeconomic modelling 

and differ in their interim target for 2040. An additional variant examines the impact of 

declines in demand and behavioural changes, particularly with regard to transport and 

food consumption. All scenarios assume that the 2030 target will be met. The impact 

assessment shows the cost-effective distribution of sectoral emissions, but does not 

make assumptions about the policies and measures required to achieve these emission 

levels and their distribution. Based on the sectoral results, however, emissions can be 

allocated to existing policy instruments (Table 5-1). Including air and maritime transport 

within the current scope, the modelling indicates that between 200 and 285 Mt CO₂ may 

still be emitted under the EU ETS 1 in 2040.  

The European Climate Law does not address the question of the use of international 

carbon credits. These could be particularly relevant for land use, land-use change, and 

forestry (LULUCF), as it is already uncertain whether this sector will meet the 2030 tar-

get. Looking ahead to 2040, climate risks will have increased significantly. At the same 

time, restructuring forests to make them more resilient to climate change will reduce their 

capacity to absorb carbon in the short to medium term. Against this background, the 

integration modelled in Table 5-1 – essentially an extrapolation of the 2030 target – ap-

pears very optimistic. However, the European Climate Law also stipulates that insuffi-

cient sequestration by natural sinks should not result in additional burdens being placed 

on other sectors. International carbon credits could serve as a safety reserve here, en-

suring that the overarching 90 % target can still be achieved. Furthermore, discussions 

are currently underway on how international carbon credits, as a potential flexibility op-

tion, can support the achievement of national targets beyond 2030. Given this, the EU 

ETS 1 should not be calibrated to an overall target of 85 %, nor should the maximum 

5 % allowance for international carbon credits be fully utilised, to ensure sufficient 
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international carbon credits remain available for other purposes (see also Schneider et 

al. 2026). Consequently, only some of the international carbon credits are taken into 

account. The emission caps and scenarios are calibrated below so that they are con-

sistent with an 88 % reduction in emissions. This results in residual emissions of around 

200 Mt CO₂eq for stationary installations in EU ETS 1 and around 46 Mt CO₂eq for in-

ternational transport in 2040. 

Table 5-1:  Target trajectories in the EU climate policy architecture 

 

Source:  Oeko-Institut based on EC (2024a) 

 

Figure 5-1 shows the emission scenarios that we have used for the EU ETS 1. All sce-

narios begin in 2030 with that year’s cap. Emissions in 2040 depend on the assumed 

use of international carbon credits. The emission scenarios show the outcome of cost-

effectively allocating residual emissions across the individual sectors in 2040. The two 

key emission trajectories are those which are compatible with a domestic emission re-

duction target of at least 88 %. The adjusted scenario takes into account the expectation 

of a faster reduction in emissions in the early years of the fifth trading period than in the 

second five-year period. This is due, among other things, to the large capacities of coal-

fired power plants that will be phased out of the system by 2035 due to policy and market 

forces (ENTSO-E 2025). The cumulative emissions for the fifth trading period (2031–

2040) amount to 4,920 Mt CO₂eq (90 % compatible emissions trajectory, linear), 5,176 

Mt CO₂eq (88 % compatible emissions trajectory, linear), 4,776 Mt CO₂eq (88 % com-

patible emissions trajectory, convex), 5,403 Mt CO₂eq (85 % compatible emissions tra-

jectory, linear). 

85% net 

domestic

86% net 

domestic

87% net 

domestic

88% net 

domestic

89% net 

domestic

90% net 

domestic

ETS 1 285 271 257 246 221 199

stationary 237 224 210 200 177 156

aviation 30 29 29 29 29 29

shipping 18 18 17 17 16 15

ESR sectors 751 732 713 697 671 646

ETS 2 321 310 300 292 279 266

other 430 421 413 406 392 380

CDR -325 -339 -354 -365 -372 -379

LULUCF -289 -298 -308 -316 -316 -317

Industrial -36 -41 -45 -49 -56 -62

Total domestic

net emissions
709 662 614 567 520 473

aligned with 2040 target of …

2040 emissions/removals [Mt CO₂eq]
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Figure 5-1:  Target-compatible emission scenarios 2030–2040 

 

Source:  Oeko-Institut based on EC  (2024a) and ENTSO-E (2025) 

 

Figure 5-2:  Historical EU ETS emissions and emission scenarios 2013–

2040 

 

Source:  Oeko-Institut based on EC  (2024a) and ENTSO-E (2025) 
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5.2. Adjustment of the Linear Reduction Factor 

Changing the cap is the most direct way of controlling the volume of emissions. The key 

control mechanism in this regard is the LRF, which determines the annual decrease of 

the cap. In the event of a structural discrepancy between the cap and emissions, a one-

off adjustment could be made by ‘rebasing’ of the cap. This has been discussed in the 

past, but does not seem to be a relevant option for the period up to 2040. 

The aim of the cap adjustment is to ensure that the ETS 1 market is provided with suffi-

cient (primary) liquidity in the target scenario: with an emissions trajectory compatible 

with the 90 % target, there should be no significant need for intra-period or cross-period 

banking or intra-period borrowing. At the same time, the cap must be designed in such 

a way that the EU-wide reduction target is not jeopardised. 

Any changes to the volume of allowances must occur solely through rule-based mecha-

nisms (i.e. LRF and MSR, see below) and be decided with sufficient lead time. Market 

participants take the expected scarcity or cost of emission allowances into account when 

making long-term investment decisions. However, there is also a liquid futures market in 

the short term, with a time horizon of three to four years. Changes to the supply situation 

within this period can lead to market distortions. This applies in particular to interventions 

outside the regular framework. For example, the early auction of 37 million EUAs in 2023 

noticeably affected the ETS price, despite not resulting in a change to the total volume  

(ESMA 2024). 

To provide a comprehensive assessment of supply during the fifth trading period, it is 

necessary to consider the quantity of allowances that will still be available at the end of 

2030, some of which will enter the market up to 2040. According to the current ETS rules, 

more than 1.4 billion EUAs will carry over into the fifth trading period. If the cancellations 

in the MSR are suspended in the short term, as proposed by the European Commission, 

a further 400 million EUAs could be added (chapter 5.3.3). These quantities are distrib-

uted across a market surplus, MSR quantities and remaining allowances in the New En-

trants Reserve. It is not certain that all of these surplus quantities will enter the market. 

This depends on actual emissions trends, activity in the MSR and the use of the remain-

ing allowances in the New Entrants Reserve, among other things. The European Com-

mission plans to auction these primarily to finance an investment booster for the Indus-

trial Decarbonisation Bank from 2030 to 2039 (chapter 5.3.3). 

Given the high remaining quantities of allowances from the fourth trading period and the 

faster initial rate of expected emissions reduction during the first five years of the fifth 

trading period, the LRF could remain at 4.4 % until 2035 without noticeably affecting 

liquidity. This would also avoid the need for short-term market interventions and reduce 

the associated risks of price volatility. From 2036 onwards, the LRF could be reduced to 

1.85 % (ETS 1 aligned to 90 %), 1.4 % (ETS 1 aligned to 88 %) or 1.0 % (ETS 1 aligned 

to 85 %). Figure 5-3 shows the corresponding cap trajectories alongside the central 

emissions scenario aligned to 88 %, taking into account the faster rate of emissions re-

duction expected in the early years. In the case of an LRF aligned to 85 %, the cap would 

remain above the emissions scenario up to 2050, thereby jeopardising achievement of 

the climate neutrality target. To meet the 2040 climate target, various values for adjusting 

the linear reduction factors and their starting points are conceivable, provided that the 

cumulative emission level remains the same. Regarding the starting points, however, it 

is also important to avoid interference in the liquid segment of the futures market. Even 
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a relatively short-term change to the linear reduction factor would result in significant 

price effects for periods for which a considerable volume of futures contracts has already 

been concluded on the basis of the current LRF. In order to meet the set targets without 

unduly restricting availability in subsequent years, the following analyses therefore also 

assume an LRF of between 1.4 % and 1.85 % after 2035. This would fall to zero between 

2045 and 2048, except for small residual quantities from the aviation ETS. Between 2043 

and 2046, the cap on residual industrial emissions would be 50–100 Mt CO₂eq. 

Figure 5-3:  Options for adjusting the LRF that are compatible with 90 %, 

88 % and 85 % net climate targets for 2040 

 

Note:  This includes stationary installations as well as air and maritime transport. 

Source:  Oeko-Institut 
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5.3. Adjustments of the Market Stability Reserve 

5.3.1. Background to the MSR 

The EU ETS 1 was characterised by a substantial surplus of emission allowances during 

its early trading periods (chapter 3.2). This was due to various factors, including the eco-

nomic and financial crisis from 2008 onwards and the high availability of international 

carbon credits. The resulting fall in the price of credits significantly reduced the steering 

effect of the system in climate policy terms. Against this background, the EU opted for a 

structural reform to achieve a better long-term balance between supply and demand in 

emissions trading – the introduction of the Market Stability Reserve (MSR). 

The legal basis for the MSR was established by the EU MSR Decision in 2015. The MSR 

was set up in 2018 and began operation in 2019. The MSR was initially filled with 900 

million EUAs, which had previously been withheld from auctions as part of the backload-

ing process. 

At the heart of the MSR is a rule-based, quantity-driven mechanism that automatically 

adjusts the auction volume of allowances. The key factor here is the total number of 

allowances in circulation (TNAC), which is calculated annually. The TNAC comprises the 

total quantity of allowances issued (auctions, free allocation) minus the total quantity of 

allowances used (allowances used to cover verified emissions, cancellations). On 28 

May 2026, the current TNAC was published (EC 2026d). The total volume in circulation 

stood at 1.0 billion EUAs at the end of 2025. The EU ETS recorded its highest volume in 

circulation in 2013, at 2.1 billion EUAs. 

Based on the TNAC, the MSR adjusts the auction volumes for subsequent years: 

• If the TNAC exceeds an upper threshold (currently 833 million EUAs), a fixed percent-

age (currently 24 %) of the surplus is transferred to the MSR.5 

• If the TNAC falls below the lower threshold (currently 400 million EUAs), allowances 

are returned to the market from the MSR (currently 100 million EUAs). 

Thus, the MSR serves as a balancing mechanism, cushioning both surpluses and short-

ages, and limiting extreme price fluctuations, thereby eliminating the need for discretion-

ary policy intervention in the market. 

Since its introduction, the MSR has been adjusted and tightened on several occasions. 

Under Directive (EU) 2018/410, the rate at which allowances are transferred to the MSR 

was temporarily doubled from 12 % to 24 % of the surplus. As part of the Fit for 55 pack-

age, this increased rate was extended until 2030. It was also stipulated that allowances 

exceeding a threshold of 400 million EUAs would be permanently retired from the MSR. 

This effectively reduces the total volume of emission allowances in the EU ETS. 

As part of the EU ETS reform, adjustments to the MSR are expected in order to ensure 

its effectiveness as a balancing instrument beyond 2030. It should be emphasised that 

the outcomes of potential reform options for the MSR depend substantially on the design 

of the LRF (chapter 5.2). As a general rule, the lower the ambition of the LRF, the less 

 
5  The buffer mechanism of the MSR applies in the transitional range between 833 and 1,096 million EUAs. 

This rule is intended to prevent even a minor exceedance of the upper threshold from leading to a dis-
proportionate withdrawal of allowances. 
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the MSR needs to contribute to the provision of additional allowances in situations of 

scarcity, and the more likely it is that the MSR will continue to withhold allowances after 

2030. Conversely, a more ambitious LRF increases the importance of the MSR as a 

stabilising element during periods of scarce allowance availability. Furthermore, actual 

emissions trends (Figure 5-1) also have a decisive influence on the extent to which sup-

ply and demand are balanced in the EU ETS. 

To date, the central function of the MSR has been to remove excess emission allow-

ances from the market that have built up to excessive levels. Over the course of the 

2030s, releasing allowances from the MSR onto the market will become more important. 

In the long term, beyond 2040, the MSR could be developed further to integrate sink 

allowances into the EU ETS 1. 

5.3.2. Revised calculation of the Total Number of Allowances in Circulation 

(TNAC) 

Up to and including 2023, the TNAC was calculated solely based on the allowances from 

the stationary sector. From 2024 onwards, the demand from air and maritime transport 

will also be taken into account for the first time; however, this applies only to demand 

from 2024 onwards and not to historical demand from aviation (see chapter 3.2). 

Box 5-1  TNAC visible to the market 

In the following analyses, TNAC visible to the market (VtM) refers to the TNAC that is 

actually relevant from the perspective of market participants. It is adjusted for histori-

cal net demand from aviation and for the effects of ESR flexibility. By 2030, the differ-

ence between TNAC and TNACVtM amounts to approx. 260 million EUAs. 

 

The currently reported TNAC is 260 million EUAs higher than the TNAC actually availa-

ble to the market (TNAC visible to the market – TNACVtM, Box 5-1). This comprises 190 

million EUAs from the aviation sector's historical net demand up to and including 2023, 

as well as 70 million EUAs that Member States intend to use under ESR flexibility. Cur-

rently, not all eligible Member States intend to utilise their full total budget of 100 million 

EUAs, but they can still adjust this figure until 2027. Based on the ESR flexibility plans 

reported to date and using the current calculation methodology, the TNAC would be 

overestimated by approx. 260 million EUAs and by 290 million EUAs if the full ESR flex-

ibility were utilised. 

This may mean that the MSR does not respond appropriately to the actual market situa-

tion. In particular, the release of allowances into the market begins too late in the first 

half of the 2030s. Figure 5-4 illustrates this effect using the TNACVtM trend. If the TNAC 

is calculated as before (current rules), the TNACVtM will decline from 2032 onwards given 

the emissions trend shown. However, if the TNAC calculation is adjusted, the TNACVtM 

will remain at around 400 million EUAs until 2035, after which it will decline due to de-

pleted MSR reserves. If the TNAC calculation is adjusted (adjustment of the TNAC cal-

culation), the TNACVtM will hover at around 400 million EUAs up to 2035 and then decline 

because the MSR has been depleted. 
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Figure 5-4:  Trend in TNAC visible to the market following adjustment of 

TNAC calculation 

 

Assumptions:  LRF of 4.4 % (unchanged), adjusted emissions scenario compatible with a domestic target of 88 % in 
2040 

Source:  Oeko-Institut’s MSR tool (see Graichen et al. 2025) 

 

The correction to the TNAC calculation therefore means that, given the current emissions 

trajectory and with no change to the LRF, the TNACVtM will remain in the lower range of 

the current threshold and well above zero until the mid-2030s. 

5.3.3. Changes to cancellation rules for Market Stability Reserve  

Since its introduction, the MSR has regularly withdrawn around 2.3 billion EUAs from the 

market. In addition, in 2019 and 2020, 900 million EUAs from backloading and a further 

900 million EUAs from unallocated free allocation in the third trading period were trans-

ferred to the reserve. Conversely, 250 million EUAs were withdrawn from the MSR and 

transferred to the Innovation Fund and the New Entrants Reserve for the fourth trading 

period. In total, therefore, approx. 3.8 billion EUAs were transferred into the MSR, of 

which around 3.2 billion EUAs were cancelled. 

Currently, the number of EUAs in the MSR is capped at 400 million. In early April 2026, 

the European Commission proposed that no further allowances should be removed from 

the MSR. As the MSR will continue to absorb allowances in the scenarios described here 

up to 2028, depending on the exact month from which cancellation is suspended, this 

would increase the number of allowances in the MSR in 2030 to between 420 and 600 

million EUAs. Under the current rules, a further 200 million EUAs will be transferred from 
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Box 5-2  Unused allowances in the New Entrants Reserve (NER) 

At the start of the fourth trading period, 331.3 million EUAs were held in the NER.6 

The plan is for 200 million EUAs – provided they are not used within the NER – to be 

transferred to the MSR at the start of the fifth trading period. However, it is now clear 

that the allowances held in the NER are not only remaining unused, but that the re-

serve is also growing. This is because unallocated allowances, which were originally 

intended for allocation, are also flowing into the NER. Such non-allocations may re-

sult, for example, from capacity reductions at installations. For the period 2021–2025, 

this additional inflow is estimated at 171.5 million EUAs.7 A further comparable vol-

ume of allowances is expected to be added in the years 2026–2030. In total, the NER 

would thus grow to around 674.3 million EUAs. Even after deducting the planned re-

turn of 200 million EUAs to the MSR, around 474.3 million EUAs would remain, mean-

ing that the NER would still be well stocked. 

 

Figure 5-5:  Trend in TNAC visible to the market following an adjustment 

to TNAC calculation, and without cancellation of allowances 

in MSR from 2026 onwards 

 

Assumptions:  LRF of 4.4 % (unchanged), adjusted emissions scenario compatible with a domestic target of 88 % in 
2040 

Source:  Oeko-Institut’s MSR tool (see Graichen et al. 2025) 

 

Figure 5-5 shows the trend in the TNACVtM up to the year 2040, assuming that, in addition 

to the adjustment to the TNAC calculation, the cancellation of allowances from the MSR 

 
6 https://climate.ec.europa.eu/news-other-reads/news/2025-carbon-market-report-eu-ets-lowers-power-

sector-emissions-and-expands-maritime-transport-2025-12-03_en  
7 https://climate.ec.europa.eu/news-other-reads/news/2025-carbon-market-report-eu-ets-lowers-power-

sector-emissions-and-expands-maritime-transport-2025-12-03_en  
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is suspended from January 2027. As the MSR would only return allowances to the mar-

ket for the first time in 2033 under the given emissions scenario, and would not be ex-

hausted until 2039, the decision not to cancel allowances from the MSR would only im-

pact market supply from that point onwards. According to the scenario presented here, 

the MSR would not be empty until 2043, even though the TNACVtM falls below zero many 

years earlier. 

In addition to the transfer of unused allowances from the NER to the MSR, in accordance 

with current regulations, and the suspension of allowance cancellations in the MSR, fur-

ther options that would increase the MSR are under discussion (see section 5.3.6). 

5.3.4. Combining a revised LRF with adjustments to the MSR  

As explained in chapter 5.3.1, the effectiveness of reform options for the MSR can only 

be properly evaluated alongside an adjustment to the LRF. Figure 5-6 considers this by 

combining an adjustment to the TNAC calculation with the abolition of allowance cancel-

lation in the MSR and a target-compatible LRF of 1.4 % from 2036 onwards. The 

TNACVtM is expected to be approx. 400 million EUAs during the fifth trading period. 

Figure 5-6:  Trend in the TNAC visible to the market following an adjust-

ment to the TNAC calculation, excluding the cancellation of 

allowances in the MSR and with an LRF of 1.4 % from 2036 

 

Assumptions:  Adjusted emissions scenario compatible with a domestic target of 88 % in 2040 

Source:  Oeko-Institut’s MSR tool (see Graichen et al. 2025) 

 

Figure 5-7 shows a comparison of the supply of allowances and the expected emissions 

trajectory in a target-compatible scenario during the fifth trading period. The supply com-

prises both the allowances available in the fifth trading period under an LRF that is re-

duced to 1.4 % from 2036, and allowances carried over from the fourth trading period 

into the fifth. This includes 577 million EUAs held in the MSR, provided there are no 

further cancellations from January 2027 onwards, as well as an additional 200 million 
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EUAs from unused allowances in the NER. Added to this are around 560 million EUAs 

in surplus allowances carried over from the fourth to the fifth trading period, as well as 

an expected 474 million EUAs in unused allowances from the NER. 

Overall, it is clear that the available supply significantly exceeds the target-compatible 

cumulative emissions for the fifth trading period. This shows that this combination of LRF 

and MSR adjustments provides a sufficient supply for a target-compatible emissions sce-

nario in principle. However, it is crucial that the allowances enter the market at the right 

time. At the same time, it is evident that further measures to expand the supply would 

cause it to rise significantly beyond a target-compatible level. This carries the risk of 

emissions deviating from the intended target pathway, prices falling, and emissions trad-

ing failing to achieve the required steering effect to meet the 2040 target in the covered 

sectors. 

Figure 5-7:  EUA supply and demand based on the reform package, 2031–

2040 

 

Assumptions:  Adjusted emissions scenario compatible with a domestic target of 88 % in 2040; LRF of 1.4 % from 
2036, adjusted TNAC calculation, suspension of cancellation from January 2027 

Source:  Oeko-Institut’s MSR tool (see Graichen et al. 2025) 

 

The design of the LRF and the MSR, along with other potential sources of allowance 

supply, will influence market conditions well beyond 2040, as they affect the surplus of 

allowances and MSR holdings. In the current scenario, the allowance surplus at the start 

of the sixth trading period in 2041 is over 1.3 billion EUAs. This includes a surplus held 

by market participants of approximately 500 million EUAs, 400 million EUAs in the MSR 

and the remaining NER volume of approximately 500 million EUAs from the fourth trading 

period. However, the latter is currently under discussion as part of the planned Invest-

ment Booster of the proposed Industrial Decarbonisation Bank (see chapters 5.3.5 and 

10). 
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Compared with these 1.3 billion EUAs that could carry over from the fifth to the sixth 

trading period, the cumulative emissions in the sixth trading period, amount to 1.5 billion 

tonnes of CO2eq. This is according to the European Commission’s S2 scenario, which 

aims to achieve an 88 % reduction in emissions by 2040 and is compatible with climate 

neutrality by 2050 (see chapter 5.2). It is clear that the allowances carried over from the 

fifth to the sixth trading period – even without taking into account the cap in the sixth 

trading period – are at the level of the cumulative emissions compatible with the targets. 

5.3.5. Auctions of remaining NER allowances to finance the Industrial Decar-

bonisation Bank’s Investment Booster 

In the context of the forthcoming reform of the ETS, EU Commission President Ursula 

von der Leyen has announced several initiatives specifically designed to boost invest-

ment in industrial decarbonisation. At the heart of this is the planned ETS Investment 

Booster of around EUR 30 billion, which is to be financed through the sale of emission 

allowances. The aim is to provide additional funding for climate-friendly technologies and 

to support industrial companies in their transition.  

In addition, as part of the Clean Industrial Deal, the Commission is pursuing the estab-

lishment of an Industrial Decarbonisation Bank, through which investments of around 

EUR 100 billion are to be mobilised. This is intended to serve as a central financing 

instrument for the transformation of industry and to support projects that enable emis-

sions reductions while simultaneously strengthening the competitiveness of European 

industry. Both initiatives are to be funded primarily from ETS revenues and underscore 

the political priority of making greater use of ETS revenues for decarbonisation.  

It remains unclear exactly how the funds from the auctioning of allowances are to be 

made available. Depending on the scheme's design, releasing additional quantities of 

allowances onto the market in the short term — for example, through the auctioning of 

unused allowances from the NER — could cause the CO₂ price to fall. This could under-

mine the profitability of companies that have already made substantial investments in 

decarbonisation measures. Furthermore, a lower price level would mean that more al-

lowances would have to be auctioned to achieve the same funding target, exacerbating 

market distortions further. Auction volumes should not be adjusted within the three- to 

four-year time horizon of the liquid futures market, as unexpected additional auctions 

during this period could increase price volatility and weaken the ETS’s price signal. 

The European Securities and Markets Authority (ESMA 2024) notes that bringing forward 

auctions under the REPowerEU plan, specifically the auction of 35 million EUAs in 2023, 

had a noticeable impact on the ETS price. Against this backdrop, the short-term intro-

duction of several hundred million additional allowances into a comparatively smaller 

market could have unpredictable and potentially significant consequences for market 

equilibrium. 

In this context, currently considering auctioning the remaining allowances from the NER 

over the duration of the fifth trading period, rather than in the short term. While this ap-

proach could help to distribute additional market volumes over time, it raises the question 

of whether the relevant auctions would require revenue frontloading in order to generate 

revenue early on (see chapter 10). 

In the modelled scenario, for example, the auctioning of 400 million EUAs from the NER 

surplus over the period of 2030 to 2039 means that the MSR will not distribute any 
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allowances in the fifth trading period and its distribution function is, in effect, replaced by 

the additional auctioned quantities. The trend in the TNACVtM largely corresponds to the 

pattern shown in Figure 5-6. At the end of the fifth trading period, the MSR’s holdings are 

around 400 million EUAs higher, as no allocations need to be made from the reserve 

and the additional market demand is instead met by the auctioned NER volumes. 

5.3.6. Replenishment of the Market Stability Reserve  

In combination with an adjusted LRF and a reformed TNAC formula, suspending the 

cancellation mechanism in the MSR is sufficient to ensure liquidity in the 2030s and 

probably beyond, provided that emissions trends remain consistent with the targets 

(chapter 5.3.4). The MSR can also meet the requirements extending beyond the long-

term perspective (i.e. after 2040) for residual industrial emissions covered by EU ETS 1 

that are unavoidable, provided it holds sufficient quantities of emission allowances. 

Several options are conceivable for providing these quantities, which are currently esti-

mated to be in the range of 50 to 100 Mt CO₂eq. 

Firstly, unused allowances from the NER could be transferred to the MSR. While this 

would provide a significant volume of approx. 400 million EUAs, it would only be available 

for a one-off injection and would no longer be available to finance the Investment Booster 

(see chapter 5.3.5). 

Secondly, from a long-term perspective, it makes sense to further develop the MSR with 

a replenishment mechanism for sink allowances. This option would also enable longer-

term and repeated – e.g. annual – replenishment of the MSR and is not currently subject 

to any regulatory restrictions. The relevant removal credits would then be purchased and 

converted within the MSR into EU ETS 1 emission allowances. The MSR would then 

also function as a gateway for removal credits. Given the challenges associated with the 

direct use of removal credits as a compliance instrument, the approach via the MSR 

would be the preferred option. 

In theory, a third option would be to integrate international allowances into the EU ETS 

1 via the MSR as a gateway. The European Commission would then purchase interna-

tional allowances, e.g. using funds from auction revenues.8 Corresponding quantities of 

regular emission allowances would then be held in the MSR. However, the overarching 

framework of EU climate policy also applies to the channelling of international carbon 

credits via the MSR. This framework provides for only limited use of international carbon 

credits to meet the 2040 target and no use at all for the 2050 target (chapter 3.1).  

Centralised allocation and release of sinks (Option 2) and international allowances (Op-

tion 3), where applicable, via the MSR would establish it as a gateway through which 

relevant quality requirements, quantity controls and phased integration into the ETS and 

overarching climate policy architecture can be implemented. 

 
8  With a view to the use of allowances, a distinction must be made between two levels. Under the EU 

ETS 1, only EUAs would be used. As part of the EU’s commitment under the Paris Agreement, the EU 
would then use the Article 6 credits it has purchased. 
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5.4. Conclusion and recommendations  

The analysis shows that the reform of the cap and the Market Stability Reserve (MSR) 

can only be considered in conjunction with one another to ensure an ETS design that is 

simultaneously compatible with policy objectives, promotes investment and stabilises the 

market. If the reform is not coordinated, there is a risk that a structural surplus of allow-

ances will arise once again. This is particularly the case if changes to the cap, the MSR 

or additional supply sources – such as through the auctioning of remaining NER allow-

ances – are not consistently coordinated with one another. 

Under the current rules, the cap in EU ETS 1 will fall to zero by 2039. An adjustment to 

the cap is to be expected in light of the new 2040 target. However, the analysis shows 

that adjusting the LRF too early would entail considerable risks to the achievement of 

the target. Taking into account the significant expected reductions in the electricity sector 

in the first half of the 2030s, followed by a slowdown in the rate of reduction, it is assumed 

here that the LRF will initially remain at 4.4 % until 2035. From 2036 onwards, it will then 

be reduced to a value compatible with the 2040 target, falling within the range of 1.4 % 

to 1.85 %. An LRF within this range would provide the market with sufficient primary 

liquidity in the medium term without undermining the long-term reduction target.  

The analysis also makes it clear that, even with emission trajectories compatible with the 

target, considerable quantities of allowances will be carried over from the fourth to the 

fifth trading period. This means there is no fundamental shortage of allowances; rather, 

the key issue is ensuring that the allowances enter the market at the appropriate time. 

Against this background, an adjustment to the TNAC calculation is particularly neces-

sary. The current calculation does not consider historical air traffic demand or ESR flex-

ibility. A change to the TNAC calculation will enable the MSR to respond more effectively 

to situations of surplus and scarcity. In this context, it is also recommended that the 

MSR’s volume triggers be reviewed as part of the reform and, in future, be adjusted to a 

falling level of the cap, rather than permanently maintaining rigid thresholds. 

At the same time, the analysis shows that any additional measures aimed at increasing 

supply should be treated with caution. This is particularly relevant for potential auctions 

of residual NER allowances intended to finance the planned Investment Booster or the 

Industrial Decarbonisation Bank. Such measures pose a considerable risk to price for-

mation and investment signals. Therefore, additional auction volumes should not be in-

troduced into the liquid futures market either in the short term or in the years ahead. In 

the modelled scenario, auctioning 400 million EUAs from remaining NER allowances 

over the period of 2030 and 2039 would effectively replace the MSR's distribution func-

tion. This highlights the importance of systematically considering the interactions be-

tween different supply sources. 

Possible flexibility options such as the inclusion of removal credits (see chapter 7) could 

increase the supply further and must be considered in reform discussions from the out-

set, along with their interactions with the cap and MSR. 
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6. Price management 

6.1. Introductory remarks  

Allowance prices in an emissions trading system are, by their very nature, volatile. In the 

EU ETS 1, this volatility depends on fundamental factors, such as the supply and de-

mand situation, as well as more situational factors. Fundamental factors include short-

term oversupply in the market (as was the case in the years up to 2018), the energy 

market environment (e.g. regarding coal-gas price differentials as a marginal abatement 

option), the contributions of other instruments to emission reductions, long-term target 

adjustments in the EU ETS 1, as well as other, more short-term factors such as economic 

developments. Furthermore, technological developments (particularly with a view to 

price-setting marginal avoidance options) are of paramount importance, especially for 

long-term time horizons. Situational and, above all, short-term price determinants include 

the activities of financial market participants as well as market information and rumours. 

Figure 3-3 illustrates this using the example of historical price trends. 

Although short-term price volatility is almost impossible to predict, a number of market 

participants regularly disclose their price expectations. Table 6-1 shows the trend in such 

analyst estimates from a regularly surveyed panel, as well as those for the World Energy 

Outlook (WEO), which is published by the International Energy Agency (IEA). The over-

view shows that analyst estimates for the outlook over the next few years have changed 

considerably in the last three years. 

While, in 2023, price levels of (nominal) EUR 140 to EUR 155 per EUA were expected 

for 2030, price expectations for subsequent years were initially revised downwards 

slightly, i.e. to the range of EUR 120 to EUR 130 per EUA. From 2026 onwards, the 

forecasts for 2030 fell to levels of approx. 100 EUR/EUA, but continue to show an upward 

trend over time and for the period from 2031 onwards. These trends were initially driven 

by price developments in the natural gas and hard coal markets, but were subsequently 

influenced by what appear to be revised expectations regarding the future development 

of the EU ETS 1 and also the longer-term economic outlook. 

The WEO projections initially highlight the vast influence of long-term climate policy am-

bition levels on the long-term price assumptions. For a development pathway in line with 

the commitment to climate neutrality by 2050, prices of approx. 150 EUR/t CO₂ (in real 

2024 prices) are expected in the mid-2030s, rising to over 200 EUR/t CO₂ in the longer 

term. In nominal terms, the corresponding prices would be approx.190 EUR/t CO₂ and 

around 350 EUR/t CO₂ respectively. While these price levels depend heavily on the pol-

icy mix parameters and the scope of the ETS, they illustrate that substantially rising price 

levels are to be expected in the future. However, the range of conceivable developments 

resulting from a variety of factors is also very broad. 

This poses, therefore, various challenges to the further development of the EU ETS. 

Firstly, the system should be designed so that it robustly reflects dynamics in the energy 

sector and, where applicable, the economic environment in prices. Secondly, a mecha-

nism must be established to manage the price effects of shifts in supply and demand, 

ensuring sufficient robustness in prices and price trends for investment projects. 
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Table 6-1:  Analyst estimates for future allowance price levels 

a) Carbon Pulse Panel (median values) 

 

Notes:  * cps – compared with the previous survey. – ** Average values for futures contracts in the month of the 
last survey. 

b) Projections from World Energy Outlook 

 

Notes:  * From 2024 onwards, base year 2035. – ** Up to 2020: Sustainable Development Scenario; from 2021 
onwards: Advanced Pledges Scenario. 

Sources:  Carbon Pulse, International Energy Agency 

 

Thirdly, a decision must be made at an early stage as to whether future marginal abate-

ment options should be realised solely through the EU ETS 1 or, where appropriate, 

through additional instruments as well. This is particularly important for the period after 

2035, when the previously dominant marginal abatement option of switching from coal 

to gas in electricity generation will become less significant due to the EU-wide phase-out 

of coal-fired power generation. The latter set of issues is addressed in chapter 11. 

6.2. Cost Containment Reserve and price control via the MSR 

For several years, discussions in the literature on the EU ETS 1 have focused on how 

the system can respond more effectively to sharp price increases, since high price vola-

tility can negatively affect the certainty of investment planning for decarbonisation 

(Cludius et al. 2022). 

Survey Analysts Next 

quarter

2023 2024 2025 2026 2027 2028 2029 2030 2031

cps*

30.01.2023 11 80.00 84.00 94.90 97.20 114.50 - - - 140.00 -

02.05.2023 16 87.00 87.50 99.67 102.00 119.50 - - - 153.00 - 9.3%

03.08.2023 15 85.30 - 95.96 100.64 119.50 126.30 - - 155.00 - 1.3%

16.10.2023 15 82.15 - 94.75 106.30 123.55 - - - 155.00 - 0.0%

23.01.2024 14 68.50 - 71.00 84.00 104.00 113.00 120.00 127.00 140.00 - -9.7%

17.04.2024 14 60.50 - 63.95 72.75 94.20 114.85 123.80 130.00 137.50 - -1.8%

22.07.2024 14 68.95 - 67.12 76.55 91.50 105.00 115.00 127.00 145.00 - 5.5%

14.10.2024 13 64.90 - - 75.00 81.30 104.00 113.00 125.00 134.90 - -7.0%

30.01.2025 14 72.75 - - 74.25 89.07 104.50 112.20 122.40 134.80 - -0.1%

01.05.2025 13 68.00 - - 71.85 86.87 102.00 112.04 121.50 122.00 - -9.5%

10.07.2025 14 73.00 - - - 86.50 99.50 112.00 117.00 137.00 - 12.3%

07.10.2025 15 76.05 - - - 88.00 104.00 113.50 123.55 135.20 - -1.3%

15.04.2026 14 74.15 - - - 77.75 91.00 92.40 103.50 106.00 117.50 -21.6%

EEX Futures** - - - 74.16 76.71 79.33 82.20 85.29 88.79

EUR/EUA

WEO

Stated 

Policies

Advanced 

Pledges**

Net 

zero

Stated 

Policies

Advanced 

Pledges**

Net 

zero

Stated 

Policies

Advanced 

Pledges**

Net 

zero

2017 - - - 48.87 142.53 142.53 - - -

2018 - - - 42.24 137.53 137.53 - - -

2019 - - - 39.64 129.05 129.05 - - -

2020 - - - 49.55 133.39 133.39 - - -

2021 59.78 110.37 119.56 68.98 156.35 188.54 82.78 183.95 229.93

2022 77.95 116.93 121.26 84.88 151.57 177.55 97.87 173.22 216.53

2023 110.90 124.77 129.39 119.22 161.73 189.46 124.77 184.84 231.05

2024 125.93 138.95 156.32 129.40 151.98 178.04 137.22 173.69 217.12

2025 73.69 - 152.47 73.69 - 173.64 133.83 - 211.76

2030/2035* 2040 2050

EUR (2024)/t CO2
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In addition to the volume-based MSR mechanism (chapter 5.3), which is triggered via 

the TNAC and defined thresholds, the EU ETS 1 already has a price-based stabilisation 

instrument in place under Article 29a of the ETS Directive: If the EUA price exceeds 2.4 

times the average price of the preceding two years for six consecutive months, 75 million 

EUAs are released from the MSR into the market. Prior to the Fit for 55 revision, Article 

29a was not rule-based but rather linked to a decision by the Climate Change Committee 

as to whether the price rise was fundamentally justifiable. Furthermore, the Linear Re-

duction Factor was reduced from 3 to 2.4. 

The report underpinning the 2021 MSR review (EC 2021d), discusses further options for 

developing Article 29a that would speed up the response time. These include: 

• shortening the observation period to three months (as in Article 30h of the EU ETS 2) 

or observing non-consecutive months; 

• a further reduction of the LRF to less than 2.4 – at current price levels, the current 

factor corresponds to a price increase of 180–190 EUR/t CO₂; and  

• the introduction of an absolute price threshold above which allowances are distributed. 

A similar provision exists within the MSR2 of the EU ETS 2, with a price threshold of 

45 EUR 2020/t CO₂. However, this is not a hard price cap, as only limited quantities are 

distributed even if the price is significantly above this threshold. 

In principle, the effectiveness of a price-based intervention also depends on the MSR's 

simultaneous behaviour via its volume trigger. The design of Article 29a and its interac-

tion with the MSR have long been subjects of controversy (Gerlagh et al. 2022; Willner 

and Perino 2022). In this context, Perino (2024) and Willner and Perino (2022) propose 

developing the volume and price control mechanisms of EU ETS 1 further. They advo-

cate a rule-based form of price cap that is known in advance, which would effectively 

resemble a Cost Containment Reserve (CCR). This could release additional allowances 

into the market automatically, or at least predictably, in the event of sharp price fluctua-

tions. 

The basic concept of a CCR differs from that of the MSR. The MSR is a volume-based 

instrument that responds to the total number of allowances in circulation (TNAC), thus 

primarily targeting excess or insufficient liquidity in the market. By contrast, a CCR would 

operate on a price-based basis and explicitly aim to limit very high prices or high price 

volatility. Borghesi et al. (2023) highlight the tension between the MSR and the CCR if 

they were to be integrated into EU ETS 1 simultaneously, noting this would lead to in-

consistencies in how the mechanisms function. Therefore, retaining the MSR as a sta-

bility mechanism is not considered to be compatible with controlling supply volumes via 

a mechanism triggered by EUA prices.  

The same applies to introducing a strong price trigger within the MSR. Firstly, the trigger 

would be pro-cyclical, releasing additional allowances in response to high prices and 

thus jeopardising the climate target. Secondly, it would undermine the fundamentally 

rule-based volume control of the EU ETS 1, opening up scope for political discretion 

which could severely – and thus unacceptably – undermine the system’s credibility. 

In the broader context and in light of the current design of the EU ETS 1 and the under-

lying motivations for the functioning of the overall system, the measures described above 

– the introduction of a Cost Containment Reserve or price triggers for the MSR – do not 
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appear to be appropriate, particularly with a view to the current and future functions of 

the MSR in its present form. 

6.3. Price corridors  

Pricing in the EU ETS 1 is determined by various factors, including the parameters of the 

LRF and MSR, economic trends, and the behaviour of speculators. The price is therefore 

volatile and reflects the current and expected market situation. Compared to a fixed price, 

such as that set by a CO₂ tax or, until 2025, by the German Fuel Emissions Trading Act 

(BEHG), reduced predictability is a significant disadvantage. Although the future CO₂ 

price can be projected in companies' investment calculations, it cannot be predicted with 

certainty. The same applies to developments in international energy markets and energy-

adjacent commodities, which have considerably influenced carbon prices (e.g. the coal-

to-gas switch) to date and will continue to do so in the future (e.g. CCS). This makes 

long-term investments in climate protection more challenging, as payback periods of ten 

years or more are common. A reform proposal by Pietzcker et al. (2021) that has been 

discussed repeatedly addresses this planning uncertainty by setting a dynamic upper 

and lower limit for the ETS price, thereby stabilising price expectations. This would help 

to stabilise market prices and enhance the predictability of investment decisions made 

by companies. 

At the same time, such a price corridor as suggested by Pietzcker et al. (2021) would 

limit the influence of the aforementioned factors – resulting in a number of conse-

quences. For example, if parameter settings for the LRF, MSR, CBAM, benchmarks or 

free allocation are adjusted (as in the forthcoming revision of the EU ETS), the upper 

and lower price limits would also need to be adjusted. This would necessitate a very 

precise evaluation of the effects of the interactions between all the changes. Adjusting 

the corridor too sharply or too gently would trigger effects of its own on the price and 

market participants’ expectations, thereby distorting the response to changing market 

processes intended by the price-setting mechanism. This applies even at the initial set-

ting stage: cyclical or structural developments (e.g. technological advances or changes 

in the international fuel market) cannot be fully anticipated at the time of setting. If the 

price reaches the upper limit of the corridor, this indicates a situation of scarcity. At the 

same time, a higher price would make measures to reduce emissions more attractive. 

Without an effective price signal, therefore, the very steering effects intended by the cap-

and-trade system would be curtailed. 

Given the potential for error in setting the corridor limits and the restriction on market 

dynamics, price corridors do not seem to be an effective way of increasing planning cer-

tainty within the EU ETS. This is because it would create a fundamental tension between 

price and quantity certainty. Although the cap can be calibrated against the politically 

agreed GHG reduction targets, implementing a price cap could cause the system to 

overshoot or undershoot its targets. This would effectively require the cap to be relaxed 

or tightened, for example through targeted adjustments to the auction volume or MSR 

parameters. This would jeopardise the system’s environmental accuracy. For this rea-

son, it is preferable to retain volume control via the cap as the key target parameter and 

use the interaction of LRF and MSR, as described above, for fine-tuning. 
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7. Making compliance more flexible 

7.1. Introductory remarks   

The issues discussed in the following sections focus on whether allowances from other 

regulatory areas, such as the international arena or carbon sink policy, can be used as 

an alternative to EU ETS 1 allowances for demonstrating compliance with EU ETS 1 

obligations (i.e. as a compliance instrument). However, this does not address the ques-

tion of whether allowances from the international arena (primarily the various mecha-

nisms under Article 6 of the Paris Agreement) or sink policy can be used in EU climate 

policy in principle. This question has been conclusively answered by the overarching 

legal framework of the European Climate Law; in addition, it is not part of the forthcoming 

review and revision processes for the EU ETS 1. Domestic emissions reductions form 

the legal basis for meeting the 2050 climate target. For the 2040 interim target, with a 

likely ramp-up beginning in 2035, international allowances may contribute up to five per-

centage points towards the target relative to the 1990 baseline. As EU targets are defined 

as net targets (i.e. including contributions from carbon sinks), including contributions from 

sinks to the overall targets is permissible but subject to separate targets and implemen-

tation instruments (see chapter 3.1).  

The question of whether these approaches are economically and (geo-)politically sound 

is highly contentious across various academic disciplines and in the political sphere. 

However, this debate is not the focus of the present study. The sole issue at stake is 

whether the direct use of international emissions or emission reduction allowances, or 

international or EU carbon removal credits, should be permitted as a compliance instru-

ment to fulfil the obligation to surrender allowances. Using such allowances as compli-

ance instruments effectively increases the total volume of permitted emissions, i.e. indi-

rectly expanding the cap of the EU ETS 1. This is particularly worth emphasising given 

that contributions from sinks or international allowances are already taken into account 

when setting the EU ETS 1 cap (see chapter 5.2).  

Therefore, the use of international carbon credits, internationally transferred mitigation 

outcomes and removal credits as compliance instruments under EU ETS 1 must be har-

monised with the overarching regulatory framework of EU climate policy. While the con-

tribution of EU sinks towards meeting climate targets after 2030 is not limited in principle, 

the total number of international allowances that can be used is clearly capped, meaning 

that they cannot be used as a compliance instrument under EU ETS 1. This would ne-

cessitate the introduction of detailed rules to specify how and at what point in the system 

this limit is to be enforced. The same applies to issues of responsibility and, ultimately, 

liability with a view to the quality of allowances used outside the scope of the EU ETS 1. 

7.2. International carbon credits  

Starting point 

The fundamental objective of using international carbon credits, internationally trans-

ferred mitigation outcomes and removal credits under Article 6 of the Paris Agreement 

is essentially to achieve efficiency gains at a global level and the resulting cost savings: 

Emission reductions are to be achieved where the marginal abatement costs are lowest, 

which could significantly improve the global cost-effectiveness of climate protection, at 
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least from a static perspective. It is also intended that Article 6 contributes to the trans-

formation of the selling country, help finance adaptation measures and increase global 

mitigation efforts (Schneider et al. 2026). The mechanism thus goes well beyond mere 

offsetting, as was the case, for example, under the Kyoto Protocol with the CDM. Given 

the sometimes problematic experiences gathered with previous instruments (CDM, JI), 

it remains unclear whether the credits generated thereby correspond to actual and addi-

tional emission reductions and at what prices high-quality credits will be traded. 

Challenges 

However, beyond an abstract or narrative discussion, implementing international pro-

jects also entails risks, some of which are structural in nature and therefore cannot be 

avoided or mitigated by simple administrative measures (Fuchs et al. 2026). Figure 7-1 

provides an overview of these risks, without the intention of discussing or categorising 

them further. 

Figure 7-1: A taxonomy of the risks of international carbon credits 

 

Source:  Based on Fuchs et al. (2026) 

 

This risk overview is based not only on theoretical considerations and assessments, but 

also on practical experience of using international allowances as a compliance instru-

ment in various emissions trading systems. In the context of EU ETS 1, the large volume 

of CDM and JI credits of highly questionable quality, particularly during the second pe-

riod, vastly distorted price formation in the EU ETS 1. A similar situation arose in the 

context of the German greenhouse gas quota model for the fuel sector, introduced in 

2009, which extended to cases of gross fraud (Deutscher Bundestag 2024c; 2024d). 

This also led to a huge decrease in the price of GHG quota certificates.  

Cames et al. (2016) found that three-quarters of all CDM credits were not additional and 

failed to deliver the promised reductions. Therefore, one metric tonne of CO₂ ‘reduced’ 

by a CDM project did not necessarily correspond to one metric tonne of CO₂ reduced 

domestically. In some cases, the mechanism created perverse incentives to emit more. 

For instance, companies increased the production of the greenhouse gas HCFC-22 to 

capture and destroy its by-product, HFC-23, and sell CDM credits. Consequently, prices 
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in the EU ETS 1 plummeted from 2009 onwards, severely eroding the incentives for 

emissions reductions in the EU (Hermann and Matthes 2012).  

The price of GHG allowances fell from around EUR 400/t CO₂ in 2022 to below EUR 

100/t CO₂ following imports of biodiesel suspected of being involved in fraud, and above 

all, fraudulent Upstream Emission Reduction (UER) projects in China. The volume of 

these fraudulent schemes amounted to EUR 4.5 billion (Deutscher Bundestag 2024a). 

Although the use of 'high-quality' international carbon credits is encouraged politically, it 

is unclear which authorities, methods and procedures can ensure this quality, especially 

if the credits are to be used as a compliance instrument at a decentralised level. This is 

particularly pertinent to the methods developed and made binding within the consensus-

orientated context of the United Nations. Experience gathered with such methodological 

specifications under Article 6 of the Paris Agreement (Box 7-1) underscores this point. 

Box 7-1  Recent examples of Article 6 projects 

To date, two methods for utilising Article 6.4 of the Paris Agreement have been offi-

cially recognised. These methods comprise emission reductions through the use of 

landfill gas (AMM-001) and reductions in N₂O emissions in nitric acid production 

(AMM-002). The methods were approved in October 2025 and May 2026 respec-

tively for a period of five years. Emission reductions recognised under Article 6.4 are 

considered permanent reductions and are classified as ‘not subject to the risk of 

reversal’ (UNFCCC 2025; 2026).  

The basic principles of both methods are not new and are based on methods that 

were already recognised under the CDM.  

The UNFCCC has published detailed papers on these two mechanism methodolo-

gies. They describe in detail which emission reductions can be credited under the 

respective method, how additionality must be demonstrated, how reference emis-

sions are to be calculated, how the displacement of emissions is to be prevented, 

and how the double counting of emission reductions is to be avoided.  

The AMM-001 method for the utilisation of landfill gas, for example, covers the com-

bustion of landfill gas for electricity or heat generation, as well as its injection into 

the natural gas grid. Emissions are reduced either through methane destruction or 

by substituting greenhouse gas-intensive electricity generation (UNFCCC 2025). 

The methodology document does not contain any direct benchmark values, as these 

depend on various project-specific factors (e.g. landfill size, waste composition, 

electricity mix, etc.). Landfill gas utilisation has been standard practice in Germany 

for many years. Support for landfill gas utilisation was introduced as early as 2000 

under the EEG. The mitigation costs are low; this is not a transformative technology. 

Method AMM-002 for reducing N₂O emissions during nitric acid production covers the 

introduction, recommissioning and improvement of measures to prevent nitrous oxide 

emissions during nitric acid production. For installations with new or recommissioned 

abatement technology, a benchmark is set at 1.06 t CO₂eq / t HNO₃. For installations 

that already have an abatement system and are merely upgrading it, a lower value of 
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0.16 t CO₂eq /t HNO₃ applies.9 In the EU, a benchmark of 0.151 t CO₂eq / t HNO₃ is 

envisaged for the EU ETS 1 for the period 2026 to 2030 (EC 2026b; UNFCCC 2026). 

This figure is considerably lower than the higher benchmark value set out in the meth-

odology under Article 6.4. This difference carries the risk of exacerbating the risk of 

carbon leakage, particularly in the European chemicals industry, as new competing 

installations abroad, in particular, receive seven times as many credits under Article 

6 as they would under free allocation in EU ETS 1. 

Conclusion and recommendation 

In light of experience gathered to date, emission reductions from non-European projects 

and schemes should not be integrated into the EU Emissions Trading System as com-

pliance instruments. While the ‘centralised’ use of such emission allowances does not 

eliminate the fundamental risks associated with the use of international carbon credits 

when setting the cap for EU ETS 1, it does facilitate targeted quality control and the rapid 

implementation of corrective measures. Furthermore, it helps to avoid further procedural 

complexities within EU ETS 1 by removing the need for additional control, limitation and 

liability provisions at company level. 

7.3. Removal credits   

Introduction and basic options 

The EU ETS Directive stipulates that the European Commission must submit a report 

and, where appropriate, a proposal on the inclusion of negative emissions by 30 July 

2026 (Article 30(5) of the EU ETS Directive). In some quarters, this is interpreted as the 

inclusion of carbon removal credits in the form of offsets. Similar arrangements have 

been adopted in the New Zealand Emissions Trading Scheme (NZ ETS), where forest 

owners can generate credits for afforestation and must surrender corresponding credits 

when the forest is harvested (ICAP 2024). The regulations in the NZ ETS already high-

light a key challenge in the emissions-based assessment of sinks. Two components must 

be taken into account in this regard: emissions can be sequestered, but they can also be 

released again. Both aspects must be considered.  

However, the (current) wording in the EU ETS Directive regarding negative emissions is 

relatively open-ended. Negative emissions can be accounted for in many different ways. 

Three distinct options should be distinguished: 

1. Direct eligibility of carbon removal credits as compliance instruments. 

2. Indirect consideration through the financing of carbon removal projects using auction 

revenues, or the purchase of carbon removal credits with auction revenues (includ-

ing innovation funds). 

3. Extension of the scope of the EU Emissions Trading Directive to include the seques-

tration and release of biogenic emissions (this would then be implemented via an 

emission factor greater than zero for biogenic CO₂ emissions). 

 
9  The benchmarks were converted using a GWP of 265 kg CO₂ / kg N₂O. In the AMM-002 method, the 

benchmarks are given in kg N₂O/t HNO₃ and amount to 3.99 kg N₂O/t HNO₃ and 0.6 kg N₂O/t HNO₃ 
respectively. 
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One limitation to bear in mind is that, under Section 4(5)(b) of the European Climate Law, 

only ‘domestic permanent removals‘ are to be accounted for under the EU ETS (Regu-

lation (EU) 2026/667 2026). This makes it clear that, for temporary carbon sequestration, 

incentive schemes other than inclusion in the EU ETS must be found.  

In addition, care must be taken to ensure that, when utilising carbon removals within the 

framework of the EU’s climate policy architecture – whatever form the future carbon re-

moval and sink targets or obligations may take – double counting is ruled out. 

Differences between technical and natural sinks 

When considering negative emissions, it is important to distinguish between technical 

sinks (BioCCS and DACCS) and natural sinks (e.g. forests and agricultural land). In Bi-

oCCS, biogenic CO₂ is captured from combustion (biomass power plants) or process-

related emissions (e.g. biogas processing or ethanol production) and then stored. 

DACCS involves the direct removal of CO₂ from the atmosphere for subsequent storage. 

Compared with natural sinks, the challenges associated with these technical sinks are 

less significant: 

• Technical sinks are generally characterised by the permanent storage of CO₂ (BioCCS 

and DACCS).10 The amount of CO₂ stored in technical sinks can be accurately deter-

mined. In contrast, natural sinks are generally temporary and quantifications are sub-

ject to high levels of uncertainty. 

• For a complete inventory, all emissions resulting from the operation of the plant must 

be included. In addition to direct emissions from capture, transport and storage, this 

also includes potential leakage over the plant’s lifetime. For example, substantial emis-

sions can occur in the upstream chain of biogas production, such as the use of mineral 

fertilisers and the operation of agricultural machinery. One option would be to account 

for these emissions using discount factors.  

Facilities for permanently storing CO₂ are still only in the pilot stage, and the costs per 

tonne of CO₂ stored are significantly higher than the ETS price (Mendelevitch et al. 

2026). Therefore, specialised funding instruments are essential in any case to ensure 

that the projects can be implemented (see chapter 11.5.5).  

Challenges relating to natural sinks 

With a view to natural sinks (e.g. afforestation, soil carbon sequestration), four key prob-

lems stand in the way of their direct inclusion in the EU Emissions Trading System:  

• As a rule, this only involves temporary carbon sequestration. The harvesting of forests 

or natural disturbances such as forest fires, storms and bark beetle infestations can 

very quickly release the sequestered carbon again. Climate change is causing such 

disturbances to become more frequent and intense. However, if plant operators were 

permitted to offset their fossil fuel emissions using temporary carbon removal units, 

these would need to be replaced regularly over centuries. Since it is highly unlikely 

that plant operators would fulfil these obligations over such long periods, it is not 

 
10  Although biochar can sequester carbon over a longer period (including in the soil), it does not achieve a 

comparable level of permanent storage to that of CCS. Biochar projects shall therefore be treated as 
natural sinks in the following. 
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advisable to permit temporary carbon removal units directly within the EU Emissions 

Trading System. 

• Many sink projects exhibit only limited additionality, and there is the problem of carbon 

leakage. For example, if large areas of arable land in Germany were to be afforested, 

this could lead to an increased demand for arable land elsewhere, such as in the Am-

azon region, which could accelerate deforestation there (see the relevant debate on 

biofuels, e.g. Valin et al. (2015). From a global perspective, emissions could even rise 

as a result of the afforestation of arable land in Germany. 

• Compared with the very high monitoring standards in EU ETS 1 for the emission 

sources included to date, the uncertainties in quantifying carbon sequestration in nat-

ural sinks are significantly greater and can only be reduced to a limited extent, even 

with improved methods.  

• There are specific targets within the LULUCF sector – and, in the future within the 

more broadly defined carbon sinks and removals sector, which must be achieved 

alongside the emission reduction targets under EU ETS 1 and EU ETS 2, so simply 

'offsetting' emissions from the EU ETS is not an effective approach. Furthermore, 

‘emissions deterrence’ should be avoided. This effect occurs when the price in EU 

ETS 1 is driven down by cheap offset credits from natural sinks, thereby reducing the 

incentive for emissions reductions in the EU ETS sectors (WPKS 2023). 

In focus: biomass in the EU ETS and the zero emission factor 

The role of natural sinks in EU emissions trading is also linked to the emission factor 

used for biomass in emissions monitoring. In the past, an emission factor of zero was 

set for the combustion of biomass in EU ETS 1. Following the revision of the EU ETS 

Directive at the start of 2023, conditions were introduced to specify when this zero emis-

sion factor may be applied. Article 14 of the ETS Directive governs monitoring. It refers 

to the sustainability requirements for biomass under RED III. Biomass can only be re-

ported with a CO₂ emission factor of zero if a GHG emission saving of at least 70 % is 

achieved compared with a reference process for fossil fuels. Originally, these regulations 

applied only to biofuels, but have now been extended to include solid biomass as well. 

The 70 % rule is based on a life-cycle assessment approach. 

Essentially, the issue regarding the zero emission factor for biomass centres on who 

should bear the cost of restoring the carbon sink function. After all, if a forest is cleared 

without being replanted, applying a zero emission factor would not make sense. It should 

also be noted that emissions from the combustion of wood are recorded as emissions in 

national greenhouse gas inventories. This is determined by balancing carbon sequestra-

tion and release by forests in the inventory under CRF Sector 4 (LULUCF). To avoid 

double-counting, biogenic emissions are not recorded in the energy sectors. Only there 

does an emission factor of zero apply to biogenic emissions in the inventory. Therefore, 

the previous application of an emission factor of zero for solid biomass in emissions 

trading cannot be derived from inventory regulations. Rather, regulations that take both 

sequestration and release into account are appropriate. This applies to both carbon re-

leases and carbon sequestration. However, this presents a methodological challenge 

that goes beyond the current EU ETS 1 system boundaries: allowances would generally 

have to be surrendered for the release of biogenic emissions, while offset allowances 

could be issued for sequestration. Such a change is, however, methodologically very 

complex and raises many questions, e.g. how to account for decentralised biomass use 

and whether and to what extent the cap would need to be adjusted. This option is 
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therefore included here for the sake of completeness, but would only be feasible in the 

long term.  

Conclusion and recommendation 

In the case of permanent technical sinks, direct inclusion in the EU ETS via an offset 

system would be possible (e.g. under Article 24a of the EU ETS Directive). However, this 

does not apply to natural sinks. Given the challenges described, natural sinks should 

only be linked indirectly – if at all – to the EU ETS 1. Auction revenues could be used to 

finance the purchase of carbon removal credits. Through such purchase programmes, a 

defined target (a negative cap) for natural sinks could be implemented (the ‘separate 

cap’ option in Edenhofer et al. (2023)). This would be implemented by a government 

body that would essentially have two tasks:  

• Firstly, it would be necessary to regularly purchase sink allowances, for which addi-

tional EUAs could be made available in some cases (gateway and conversion body). 

Chapter 6.2 sets out that these emission allowances from the EU ETS 1 should be 

transferred to the MSR. The gateway should therefore be designed in such a way that 

the targets in the LULUCF sector – or the broader carbon removal credits to be intro-

duced in future – are achieved.  

• Secondly, it would be the responsibility of the government body to regularly replace 

temporary sink certificates. 

In principle, it should be noted that the inclusion of sinks should be indirect and not direct 

through their use as a compliance instrument (see chapter 7.2). Indirect inclusion – for 

example, through the setting of a cap within the context of the overall EU climate policy 

architecture or, where appropriate, through the replenishment of the MSR with regard to 

industrial residual emissions – can make a significant contribution to reducing the com-

plexity of the system (in terms of temporariness/permanence, limited additionality/carbon 

leakage, quantification uncertainty, liability issues, etc.) and to avoid other problematic 

effects. 
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8. Border adjustment mechanisms 

8.1. Introductory remarks   

The EU ETS 1 operates within an international context characterised by the absence of 

carbon pricing in many non-EU countries, or by significant differences in effective carbon 

pricing. For the various emissions trading systems internationally, the range of nominal 

prices extended from approx. 10 US$/t CO₂eq (China’s national ETS) to just under 

100 US$/t CO₂eq (EU ETS 1), with four distinct price bands currently evident. Some 

systems generate prices of between 10 and 15 US$/t CO₂eq (e.g. Chinese national and 

provincial schemes, South Korea and US East Coast states); others generate prices in 

the range of 20 to 30 US$/t CO₂eq (New Zealand, California/Quebec); and others gen-

erate prices of between 60 and 80 US$/t CO₂eq (other North American schemes and the 

UK); the EU ETS 1 has the highest price levels of up to 100 US$/t CO₂eq (ICAP 2026a). 

The reasons for these differences vary widely and include the level of ambition, the scope 

of application, the available emission reduction options, market liquidity and exchange 

rate policies, particularly with regard to China. Furthermore, the aforementioned price 

differences do not take into account the fact that the various systems adopt very different 

approaches to free allocation, which is highly relevant to the competitive landscape. The 

spectrum ranges from almost entirely free allocation (China) to auctioning shares of 90–

100 % (US East Coast). 

These price differences, combined with the rise in price levels over time, give rise to the 

challenge of carbon leakage for industries in the EU and in the countries covered by the 

EU ETS 1 that face international competition – and certainly also in the UK. Carbon 

leakage does not, therefore, arise initially from the relocation of production11 outside the 

scope of the EU ETS 1, but only when such relocations result in higher emissions in an 

international context. In this respect, the debate on carbon leakage and carbon leakage 

protection instruments must be clearly distinguished from location-related issues in a 

general sense, which arise, for example, from the perspective of resilience or trade policy 

(including distortions caused by exchange rate policies). This may well give rise to the 

need to safeguard business locations for reasons that lie beyond the carbon leakage 

problem; however, carbon leakage protection instruments are not designed to address 

these issues and can, at best, make only a partial contribution. 

To date, the free allocation of emission allowances has served as the primary mecha-

nism for carbon leakage protection for European industry. From 2026, this is to be grad-

ually replaced by CBAM, which will apply to imports of selected goods. One reason for 

this (partial) transition of carbon leakage protection to a different instrument is that the 

incentives for emissions reductions remain limited in the context of free allowance allo-

cation, and the incentive effects of the carbon price should be expanded (Recital 11 of 

the CBAM Regulation). This applies in particular to the incentives created via the EU 

ETS regarding optimal consumption levels and product innovations – that is, the emis-

sion reduction levers operating within the overall system beyond the optimisation of indi-

vidual installations (see chapter 9.1). However, the functionality of carbon leakage pre-

vention in the area of exports of European goods has not yet been established. 

 
11  In this context, relocation refers less to the physical relocation of production facilities and more to the 

decline in production within the EU (which is particularly evident statistically in the energy-intensive in-
dustrial sector) in favour of increased imports of energy- and emission-intensive (intermediate) products. 
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Beyond preventing carbon leakage, CBAM is not, for the time being, an instrument for 

securing the location of industrial production in Europe. However, it does create a tension 

between protection against carbon leakage and support for the industrial transition to-

wards climate neutrality in Europe, particularly with regard to the import of intermediate 

goods from regions with a larger and cheaper supply of renewable energy.  

Against this background, this chapter also discusses alternatives or complementary 

measures to CBAM, such as the Clean Industry Contribution applied to basic materials 

and general tariff policy. 

8.2. Carbon Border Adjustment Mechanism 

Overview 

The Carbon Border Adjustment Mechanism (CBAM), which came into effect in early Oc-

tober 2023 with a reporting and implementation phase. It has been in force as a compli-

ance mechanism since early January 2026. The primary aim of CBAM is to prevent the 

risk of production being relocated to countries not covered by the EU ETS, which would 

result in additional greenhouse gas emissions abroad. While preventing this carbon leak-

age within a global economic framework characterised by (hugely) varying levels of ef-

fective greenhouse gas pricing is CBAM's primary objective, the scheme also pursues 

secondary objectives. These include, first and foremost, the creation of incentives for 

introducing greenhouse gas pricing instruments and other transformation mechanisms 

(policy diffusion), as well as supporting industrial transformation in other countries. 

The legal basis of CBAM is the CBAM Regulation, which was adopted in May 2023 and 

has since undergone various revisions. Based on this Regulation, a large number of legal 

acts have been adopted, covering the entire CBAM process chain. These range from 

rules on reporting, monitoring, verification and accreditation, to country-specific standard 

values for emission factors.12 Additionally, provisions have been introduced to implement 

initial system simplifications based on experience gained during CBAM's reporting ramp-

up phase. These primarily relate to new de minimis thresholds, exempting importers of 

fewer than 50 tonnes of CBAM goods annually from the reporting obligation. Further-

more, CBAM levies will first become due in 2027, and simplified calculation methods 

have been introduced for emissions from pre-production (CBAM Regulation of 8 October 

2025). The debate surrounding the system’s administrative burden remains evident, and 

it is important to continue exploring the potential for simplifying and streamlining the sys-

tem. However, particularly in light of experience gained during the ramp-up of similar 

processes in the context of the EU ETS, it should be noted that higher implementation 

costs are primarily incurred during the respective system's introductory phase and also 

take the form of one-off expenses to a significant extent. Once the system has stabilised, 

transaction costs will almost certainly remain within reasonable limits.  

Some of the necessary legislative acts, such as those concerning the rules on offsetting 

national carbon pricing schemes, are currently being drafted or are subject to consulta-

tion.13 The European Commission has also made numerous guidance documents and 

 
12  https://taxation-customs.ec.europa.eu/carbon-border-adjustment-mechanism/cbam-legislation-and-

guidance_en  
13  https://taxation-customs.ec.europa.eu/carbon-border-adjustment-mechanism/cbam-legislation-and-

guidance_en  

https://taxation-customs.ec.europa.eu/carbon-border-adjustment-mechanism/cbam-legislation-and-guidance_en
https://taxation-customs.ec.europa.eu/carbon-border-adjustment-mechanism/cbam-legislation-and-guidance_en
https://taxation-customs.ec.europa.eu/carbon-border-adjustment-mechanism/cbam-legislation-and-guidance_en
https://taxation-customs.ec.europa.eu/carbon-border-adjustment-mechanism/cbam-legislation-and-guidance_en
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tools available to assist with the implementation of CBAM obligations. Responsibility for 

implementing CBAM in Germany lies with the German Emissions Trading Authority 

(DEHSt) within the German Environment Agency. 

Table 8-1:  Goods covered by CBAM by category 

 

Sources:  Annex 1 of the CBAM Regulation, Oeko-Institut 

 

As outlined in the CBAM Regulation, under the new system, importers will be required 

to purchase CBAM certificates. These certificates will need to be purchased to pay an 

amount equivalent to the cost of EU ETS emission allowances. The cost will be calcu-

lated on the basis of the estimated greenhouse gas emissions associated with the pro-

duction of the imported goods. The current CBAM Regulation sets out different system 

boundaries for determining the emissions attributable to the (imported) goods covered 

by CBAM. To date, direct emissions have predominantly been captured (the carbon in-

tensity of the electricity used in production is usually not included); indirect emissions are 

also taken into account only for certain goods (cement and fertilisers) (Table 8-1). The 

obligation to purchase CBAM certificates is reduced if carbon pricing mechanisms come 

into effect in the countries of origin for the production of the relevant goods. The goods 

already covered by CBAM currently represent an import value of around EUR 100 billion 

(CEU 2026). 

From 2028, CBAM is to be extended to a further 180 goods. This extension covers down-

stream products with a high iron, steel and aluminium content; however, some key prod-

ucts (such as passenger cars) are not included among the newly added goods  

(Table 8-2). The goods newly included within the scope of CBAM currently have an im-

port value of around EUR 55 billion (CEU 2026). At a later stage, a review will be carried 

out to determine whether CBAM can or should be expanded further. This concerns both 

the inclusion of further goods and the consideration of (additional) indirect emissions. 

Aggregated  goods category Number of 

goods included

Sector
Emissions included

Electricity 1 Electricity CO2 (indirect & direct)

Calcined clay 1 Cement CO2 (indirect & direct)

Cement clinker 1 Cement CO2 (indirect & direct)

Cement 3 Cement CO2 (indirect & direct)

Hihg-alumina cement 1 Cement CO2 (indirect & direct)

Nitric acid 1 Fertilisers CO2 (indirect & direct) and N2O

Ammonia 2 Fertilisers CO2 (indirect & direct) 

Compound fertilisers 20 Fertilisers CO2 (indirect & direct) and N2O

Urea 4 Fertilisers CO2 (indirect & direct) and N2O

Sintered ore 1 Iron and steel CO2 (direct)

Pig iron 7 Iron and steel CO2 (direct)

Ferromanganese 3 Iron and steel CO2 (direct)

Ferrochrome 5 Iron and steel CO2 (direct)

Ferronickel 1 Iron and steel CO2 (direct)

Direct-reduced iron (DRI) 2 Iron and steel CO2 (direct)

Iron or steel products 421 Iron and steel CO2 (direct)

Crude steel 38 Iron and steel CO2 (direct)

Aluminium in primary form 5 Aluminium CO2 (direct) and PFC

Aluminium products 53 Aluminium CO2 (direct) and PFC

Hydrogen 1 Chemicals CO2 (direct)

Total 571
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Table 8-2:  EC proposal to expand the range of goods covered by CBAM 

from 2028, arranged by category 

 

Note:  The inclusion of PFCs (perfluorocarbons) applies only to goods containing aluminium. 

Source:  CEU (2026) and EC (2025c) 

 

Since the transition phase began in 2023, importers have been required to report on the 

grey emissions of imported CBAM goods. They may use either default values or actual 

emission figures for this purpose. The CBAM's regular phase commenced in January 

2026, introducing the requirement to surrender CBAM certificates. However, a number 

of important questions regarding the design and further development of the system re-

main unresolved. 

These questions relate to how the system can be circumvented or made ineffective in 

achieving its intended outcomes, and how existing gaps in its effectiveness can be 

closed. Firstly, the issues of 'resource shuffling' and 'downstreaming' of value chains are 

relevant. Secondly, crediting greenhouse gas pricing schemes in countries of origin that 

are designed and structured very differently presents a complex challenge. Thirdly, so-

lutions must be found for treating exports from EU ETS Member States. In principle, 

there are potential solutions for all these areas. However, it should be noted that certain 

solutions may create tensions with the various objectives of CBAM (preventing carbon 

leakage, supporting transformation abroad, and contributing to policy diffusion) or other 

strategic objectives of the European Union (restructuring Europe's industrial base 

through the import of climate-friendly intermediate goods or industrial resilience policy). 

It is therefore necessary to make strategic policy decisions and to develop the mecha-

nism systematically based on empirical evidence that improves over time. In addition, 

we need a conceptual framework to enable continuous learning, review and revision pro-

cesses that avoid disruption. In this respect, CBAM follows the basic approach of the EU 

ETS. The latter is organised into periods, enabling precise learning and revision pro-

cesses on the basis of regular reviews. This approach has been implemented over the 

past 20 years. 

Resource shuffling 

Resource shuffling describes the increased export of low-emission goods into the scope 

of the EU ETS without any reduction in the total emissions associated with the manufac-

ture of the respective products in the countries of origin. In this process, low-emission 

products are specifically supplied to the EU market, while more emission-intensive 

Aggregated goods category Number of 

goods included

Sector Emissions

included

34 Industrial machinery and machine tools CO2 and PFC

39 Vehicles and chassis CO2 and PFC

28 Metal products and manufacturing CO2 and PFC

21 Vehicle components and systems CO2 and PFC

18 Household appliances and consumer goods CO2 and PFC

17 Construction and lifting equipment CO2 and PFC

7 Engines, drives and power generators CO2 and PFC

6 Electrical and electronic components CO2 and PFC

5 Medical, laboratory and safety equipment CO2 and PFC

5 Agricultural and gardening equipment CO2 and PFC

Total 180

Assembled metal products
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products remain domestically or are exported to countries with weaker climate regula-

tions. As a result, greenhouse gas emissions in the exporting countries remain un-

changed, thereby undermining the effectiveness of CBAM. 

Resource shuffling can manifest itself in various ways. For example, it can involve: 

• the redirection of trade flows, whereby existing low-emission production facilities redi-

rect their output for exports to the EU, or new, non-additional low-emission production 

facilities are used for exports to the EU without decommissioning old, less efficient 

production facilities with a higher emission intensity; and 

• increasing the proportion of scrap. The export of products to the EU that contain a 

higher proportion of scrap or recycled materials in their production, thereby reducing 

a product’s grey emissions. 

Resource shuffling poses a potential threat to the effectiveness of CBAM. If low-carbon 

products can easily be diverted to meet demand for CBAM goods in the EU, companies 

in third countries may either offer their products at lower prices than European competi-

tors, since they can operate without CO₂ costs and drive EU manufacturers out of the 

market; or they may sell their products at higher prices, generating unexpected windfall 

profits. In both cases, the competitiveness of European companies would be weakened 

without any reduction in global emissions. Conversely, emissions may even rise if pro-

duction capacity is relocated to regions with less ambitious climate targets (carbon leak-

age). 

This could undoubtedly jeopardise the effectiveness of the CBAM’s safeguards against 

carbon leakage. The possible countermeasures involve different approaches and have 

different implications. In an initial proposal to mitigate this risk, the Commission is to be 

permitted to classify certain combinations of country of origin and goods as posing a 

‘high risk of carbon leakage’ (EC 2025c). Importers of these goods would then have to 

prove that no 'resource shuffling' has occurred; otherwise, the use of actual emission 

values (at installation level) could be restricted. These options entail a high level of ad-

ministrative burden by their very nature if they are to be fully effective. Another option 

would be to base CBAM, either as a matter of principle or subject to certain conditions, 

on company-specific, country-specific or, where appropriate, global standard values for 

product-specific emissions. However, this approach would run counter to the objective 

that CBAM should also incentivise industrial transformation in the countries of origin. At 

the same time, it could undermine the strategy of pursuing industrial transformation in 

the EU through imports of green intermediate products (hydrogen, ammonia and green 

sponge iron) into Europe. The introduction of additionality certificates is also under dis-

cussion, although this would raise the typical challenge of determining adequate and 

manageable baselines. Concrete regulatory proposals for addressing resource shuffling 

are not yet available, but are expected shortly and are urgently needed. 

Downstreaming of value chains 

CBAM initially applies to particularly emission-intensive products from basic material 

goods and the initial stages of further processing. As the number of subsequent pro-

cessing stages increases, the complexity of CBAM coverage rises, and there is a risk 

that incentives will arise to extend the further processing of emission-intensive goods to 

a stage that is no longer covered by CBAM, particularly where such further processing 

can be carried out with relatively little effort. It is against this backdrop that, for example, 
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the expansion of the range of goods subject to CBAM from the start of January 2028 

should be understood. There is no doubt that this process will (have to) continue; striking 

a balance between effective protection against carbon leakage and limiting complexity – 

or ensuring that the system is as easy to administer as possible – requires the collection 

of as much empirical evidence as possible. 

Crediting of GHG pricing instruments 

To avoid placing an additional financial burden on companies under CBAM, importers 

can reduce the number of CBAM certificates they are required to purchase if they can 

demonstrate that a carbon price has already been paid during the production process in 

the country of origin (Article 9 of the CBAM Regulation). It is of central importance to 

establish transparent, robust and effective criteria as the comparability of carbon prices 

between third countries and the EU presents significant conceptual and administrative 

challenges. Following a fact-finding exercise (EC 2026g), the European Commission 

launched a consultation process in May 2026 on a corresponding draft regulation (EC 

2026e). The draft document contains comprehensive and highly nuanced provisions on 

a wide range of topics, from the fundamental eligibility of various greenhouse gas pricing 

approaches to the valuation of free allowances, exemptions and refunds. It makes clear 

that there are diverse and numerous areas of tension that must be taken into account 

with regard to the consideration of greenhouse gas pricing systems in producer coun-

tries, ranging from ensuring adequate reflection of pricing systems in the international 

context and preventing misuse to maintaining manageability of the system. The draft 

addresses these multifaceted issues and proposes pragmatic approaches from the cur-

rent largely theoretical perspective. At the same time, the draft allows initial conclusions 

to be drawn regarding the European Commission's preferred approach in similar policy 

areas. For example, it recognises the flexible mechanisms of the Paris Agreement on 

Climate Change (UNFCCC 2016; Art. 6 PA) without imposing additional requirements 

beyond those under the UNFCCC. 

Exports 

Although CBAM aims to ensure equivalent carbon prices for imports and domestic prod-

ucts within the single market, this protection does not extend to exports by European 

manufacturers to countries outside the scope of the EU ETS. For sectors covered by 

CBAM, this may result in a competitive disadvantage, as the introduction of the mecha-

nism is intended to phase out the free allocation of allowances under the EU ETS at a 

relatively rapid pace. 

However, the absence of an 'export solution' is not an inadvertent omission; it reflects 

the difficulty of implementing such a solution that maintains free allocation for sectors 

considered at risk of carbon leakage while ensuring compliance with WTO rules. 

There are various options and areas of tension here, ranging from the targeted allocation 

of free allowances to ETS installations – with all the challenges involved in attributing 

exports to emitting installations that may belong to different companies – to financial 

compensation or support payments, with all the associated challenges of the resulting 

incentives for plant operation. 

As part of the CBAM review, the European Commission is expected to present a pro-

posal in the summer of 2026 on how the export issue should be addressed in the long 
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term. In December 2025, the Commission put forward a model for a transitional solution 

for the years 2026–2028 (EC 2025d). According to this model, a Temporary Decarboni-

sation Fund is to be established. Financed by 25 % of CBAM revenues, this fund would 

provide temporary financial support to European companies that commit to ambitious 

decarbonisation measures.  

Sectors 

The effectiveness of CBAM, both actual and potential, varies depending on the sector 

covered and its specific competitive situation. For example, in the cement industry, 

CBAM could help to curb competition from imports in northern European countries, given 

the high transport costs. In the Mediterranean region, where there are non-EU neigh-

bours such as Turkey, it is important to address potential circumvention scenarios 

through regulation. While this also applies to import competition in steel production to a 

certain extent, a quarter of German steel companies' exports go to countries outside the 

EU. This means resolving the export issue is highly relevant to steel companies. To pre-

vent relocation risks from being shifted to downstream sectors, these sectors should be 

involved to a greater extent than has been the case to date. Initially, the scope of CBAM 

in the chemicals industry is limited to ammonia production. The remaining German am-

monia production faces extremely high levels of competition, particularly from European 

competitors, meaning that CBAM can do little to remedy the situation in this regard. Com-

petitiveness could only be restored by reducing existing price differences. This is partic-

ularly true with a view to green ammonia, given that production and transport costs are 

lower than for green hydrogen, and there is believed to be high import potentials in this 

sector. 

8.3. Climate contribution on basic materials   

Current situation: insufficient support for the carbon price  

As described in the chapter 8.2, there are currently considerable challenges relating to 

CBAM. There has also been no adequate protection against carbon leakage for these 

sectors to date. Furthermore, from an industry perspective, the current accompanying 

instruments (chapter 11) have not been sufficient to incentivise and finance the conver-

sion of numerous production processes. 

To address these issues, an additional excise option is under discussion – a climate 

contribution referred to as the Clean Industry Contribution (CIC). This would be based 

on the basic material content of some final products and passed on to the final consum-

ers. Depending on how it is designed and integrated into the existing policy framework, 

the measure will have different impacts on the two issues described above.  

Climate contribution added to final product price to finance the energy transition 

In the case of the Clean Industry Contribution, the producers and importers of basic ma-

terials must pay a climate contribution, which can be passed on along the value chain 

and is waived when goods are exported outside the EU (Neuhoff et al. 2025). The 

amount of the contribution is based on the final product’s basic materials content and is 

aligned with the benchmark for the basic materials within the framework of free allocation 

under the EU ETS, in order to avoid cumbersome verification procedures and minimise 

the administrative burden. This allows the carbon footprint of the basic materials in the 
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final product to be derived and priced in a simplified manner. The CIC would apply to all 

basic materials, regardless of whether they are produced conventionally or in a climate-

friendly manner. 

Meanwhile, new proposals from industry also envisage adding a climate contribution to 

the final product price. In the chemicals industry, for example, a climate contribution paid 

by final consumers is under discussion, with the revenues being used to finance trans-

formation projects within the industry itself. In principle, this sector-specific instrument 

could also be applied to other basic materials. Unlike the CIC, this climate contribution 

would not be based on the carbon content, but rather the sector’s investment needs and 

the difference in cost between conventional and climate-friendly production methods for 

the basic materials in question. 

Table 8-3:  Different options for designing climate contributions 

 

Source:  IW Cologne, Neuhoff et al. (2025) 

 

The aim is to generate sufficient revenue to finance transformation projects in industry 

(CAPEX and OPEX). It remains unclear whether the current carbon price should be de-

ducted from the difference in costs between conventional and climate-friendly methods 

of production. 

Limitation: Short-term revenue without long-term prospects 

Currently, CBAM faces challenges that jeopardise its effectiveness as a carbon leakage 

protection mechanism. Further refinements are required to ensure effective protection, 

particularly to mitigate the risk of circumvention and introduce a long-term compensation 

mechanism for European producers exporting affected goods. In the absence of a CBAM 

that is sufficiently effective, it makes sense to either continue free allocation or decrease 

the rate at which it is phased out. For example, in sectors where there is a high risk of 

circumvention, the CBAM factor could be frozen at the 2028 level for up to five years 

from 2029. 

Option of 2021 

CBAM Proposal:

Clean Industry 

Contribution (CIC)

Proposal of chemicals industry:

Sector-specific 

climate contribution 

on basic materials

Objective

...as a transitional solution while continuing 

free allocation (in CBAM sectors) until CBAM 

provides sufficient protection against 

carbon leakage.

…as a permanent financing instrument for 

additional funds to finance transformation 

projects in the specific sector. 

Method

… producers or importers of (processed) basic 

materials are obliged to pay a fixed contribution.

… an additional duty is levied on all final

products for which the basic materials have

been processed.

Amount of duty

… and the applicable benchmarks of EU ETS 

1 and EUA prices to price in the carbon 

content. 

… and is determined independently of the

carbon content in order to provide funds for

promoting the transformation of specific

sectors.

Introducing a climate contribution on certain basic materials

Irrespective of whether basic materials are produced 

in conventional or climate-friendly way

Amount of climate contribution depends on carbon content of final product
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In this context, the Clean Industry Contribution is a useful way of supplementing the EU 

ETS on a temporary basis. However, it does not constitute a direct alternative to CBAM 

or carbon pricing as a whole, since it neither effectively protects against carbon leakage 

nor creates direct incentives for transformation. Applying standardised climate contribu-

tions to basic materials, regardless of the manufacturing process, primarily leads to a 

blanket increase in product prices and generates additional revenue. In the case of the 

CIC, it achieves carbon pricing on the demand side by raising prices for final consumers. 

Other design options, by contrast, envisage an approach whereby the climate contribu-

tion is based on transformation costs rather than implicit carbon content (see Table 8-3). 

In this case, the climate contribution does not directly influence the production process 

via price incentives. Its main effect is to generate additional revenue that can be used to 

fund transformation projects. If the level of the contribution reflects concurrent costs of 

sector-specific transformation, it could also increase as the transformation progresses, 

as is currently being discussed in the chemicals industry. However, it is not based on the 

carbon content, but rather on production costs, which initially rise as the transformation 

progresses. Even if the contribution were based on carbon intensity, it would still need 

to be adjusted regularly and could increase in line with an increasing carbon price. To 

maximise the impact of a climate contribution, revenue frontloading could be considered 

(see chapter 10). This would enable revenue to be channelled early and specifically into 

transforming the affected industries, supporting the transition and mitigating the impact 

of any long-term increase in the climate contribution resulting from rising transformation 

costs. This would also enable preparations to be made for a gradual reduction in free 

allocation without placing an excessive short-term burden on the affected companies. 

Various options are also available for structuring the timing of collecting the climate con-

tribution on basic materials within the value chain. While the concept of the CIC makes 

the producers of the basic materials subject to the financial obligation, with costs subse-

quently passed on along the value chain, current proposals envisage a direct climate 

contribution added to the price of the final product, covering the additional costs of cli-

mate-neutral basic materials or the transformation costs. 

A direct climate contribution added to the final product price has the advantage that im-

ported goods can easily be accounted for in this way, and there is no need to create 

exemptions for exported basic materials. From the perspective of industry representa-

tives, there is also the advantage that the additionally incurred costs are also passed on 

directly to final consumers at their actual level. However, if the excise duty is applied at 

the start of the value chain, the additional costs could be factored into the calculations of 

downstream companies and subject to corresponding mark-ups. This can lead to the 

original cost increase caused by the climate contribution accumulating along the value 

chain. Consequently, final consumers may face a higher burden if the contribution is 

applied at the level of basic materials production, even though both options generate the 

same revenue to finance the transition. 

If such an instrument were extended across sectors and covered many or all basic ma-

terials industries, it could lead to noticeable price mark-ups for final products and, con-

sequently, a potential loss of acceptance. Even within industry, acceptance could decline 

between individual segments if the climate contribution were applied only to selected 

basic materials or if its rate varied by sector without an objective benchmark, such as 

carbon content. This would result in significant differences in sector-specific funding, and 

the climate contribution required to finance transformation in individual sectors would 
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increase the price of a wide range of final products, potentially affecting their sales, given 

that these products incorporate other basic materials. 

Recommendation: Aligning with a long-term strategy for the policy instrument 

mix 

Depending on its design, adding a climate contribution to basic materials complements 

the continuation of free allocation and can therefore usefully supplement the EU ETS 1. 

Above all, it generates additional revenue for the funding of transformation projects. This 

addresses the problem that, while the current EU ETS 1 provides incentives to reduce 

specific emissions, it has so far failed to create a sufficient basis for investment in emis-

sion-intensive industries. Furthermore, a direct surcharge on final products ensures that 

the additional costs of climate-friendly production of basic materials and the necessary 

transformation are passed on directly to the final consumers, and that the surcharge 

applied to the final consumer price does not increase further along the value chain. 

At the same time, the measure does nothing to address the ongoing challenge of effec-

tively implementing CBAM without undermining the international competitiveness of Eu-

ropean companies. There is uncertainty, however, as to the duration for which the instru-

ment will be introduced, particularly if it is only in place alongside free allocation, which 

is set to decrease in the long term. Accordingly, it is essential to consider the duration of 

the measure – for example, introducing it in parallel with a five-year freeze on the CBAM 

factor for the relevant sectors – as well as the potential administrative burden of this 

temporary measure.  

In any case, should an additional politically mandated surcharge be introduced, con-

sumer acceptance of the measure is likely to be low. In the event of a long-term intro-

duction of the Clean Industry Contribution – irrespective of the future course of free allo-

cation – final consumers can be expected to face a permanently higher cost burden. This 

is because both the carbon costs factored into prices and the additional surcharge will 

increase the price of final products. In this scenario, acceptance – and thus the political 

feasibility – of the instrument is likely to be more severely affected than in the case of a 

temporary introduction, complementary to the carbon cost burden on the basic materials 

industry. If the surcharge on basic materials is based on the cost differential between 

conventional and climate-friendly production rather than on the carbon price, the carbon 

costs should be factored into this price differential in order to reflect the actual additional 

costs within the framework of the EU ETS 1 and to reduce the cost burden on final con-

sumers. 

8.4. General tariff policy  

The German and European industrial model is facing unprecedented challenges in the 

form of aggressive US tariff policy, systemic competition distortions caused by China, 

and pressure to transform climate policy. While CBAM addresses the problem of carbon 

leakage induced by European carbon pricing, reformed countervailing duties can offset 

non-climate-related distortions of competition. CBAM and general tariff policy address 

different regulatory levels and should therefore be tailored to their specific objectives. 

Due to its tariff-like nature, CBAM overlaps with and comes into tension with the EU’s 

general trade policy, particularly the anti-dumping and anti-subsidy instruments, as well 

as the ongoing debate about 'Buy European' preferences and local content requirements 

in the Industrial Accelerator Act. 
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The EU ETS 1 threatens to exacerbate existing competitive disadvantages, particularly 

in energy-intensive sectors, as rising CO₂ costs increase the production costs of Euro-

pean companies relative to their non-European competitors. These cost increases coin-

cide with pre-existing, non-climate-related distortions of competition, necessitating a nu-

anced response in terms of tariff policy. 

This is particularly evident in the case of China: companies there benefit not only from 

the absence of, or lower, carbon costs, but also from extensive state subsidies across 

the entire value chain, as well as from a substantially undervalued currency. Conse-

quently, many German industrial firms find themselves competing against Chinese rivals 

with price advantages of over 30 %. While it is difficult to quantify precisely, a consider-

able proportion of these price advantages is likely to be due to distortions of competition 

within the Chinese economic system, which is not transparent. 

Matthes (2026) proposes countervailing duties which, unlike CBAM, are not linked to 

carbon costs but to verifiable subsidies and dumping practices. While CBAM helps to 

close the climate-specific cost gap, at least within the European single market, counter-

vailing duties are intended to address the additional, subsidy-induced distortions of com-

petition. To this end, the existing anti-dumping and anti-subsidy instruments are to be 

reformed in two key respects. Firstly, they are to be applied in a less product-specific 

and more cross-sectoral manner. Secondly, the systematic undervaluation of the Chi-

nese currency is to be included as a subsidy element in the calculation of countervailing 

duties.  

The advantage of such targeted tariff measures lies in the fact that they combat specific 

distortions of competition in accordance with WTO rules and, unlike local content re-

quirements, do not fundamentally isolate the European single market from non-Euro-

pean competitors and trading partners. At the same time, trade and tariff policy instru-

ments should not be exploited as a substitute for urgently needed domestic structural 

reforms. Reducing bureaucracy, lowering electricity and labour costs, and pursuing a 

location policy that promotes competition must be pursued as a separate reform agenda.  

Tariff policy and CBAM are not alternatives within the context of the EU ETS 1, but rather 

complementary instruments at different regulatory levels. Their shared rationale is to es-

tablish a level playing field, not to create protectionist safe havens. This distinction re-

mains the crucial regulatory guiding principle for a coherent European trade and climate 

policy. 
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9. Free allocation  

9.1. Introductory remarks and overview 

The free allocation of emission allowances in the EU ETS 1 is one of the most complex 

regulatory areas of the scheme.  

In Germany, the first two trading phases of the EU ETS were characterised primarily by 

free allocation based on historical emissions, combined with periodically updated alloca-

tion decisions for existing and new installations. This allocation system created huge 

distortions to the incentive effects of the EU ETS, which largely prevented the efficient 

abatement of emissions (see the ‘pyramid of distortions’ in Table 9-1) and led to consid-

erable free-riding effects, particularly in the electricity sector (see Matthes and Neuhoff 

2007).  

Therefore, with the third trading period, the transition was completed to both an EU-wide 

cap and the auctioning of emission allowances as the primary allocation method. Free 

allocation was retained only for installations where the carbon leakage issue was 

deemed relevant, specifically for most installations outside the energy sector. Free allo-

cation is explicitly defined as a transitional option (Article 10a of the EU ETS Directive). 

In the electricity sector in particular, EU ETS allowances have since been allocated al-

most entirely through auctions. 

The procedure for free allocation has switched to a benchmarking approach. In many 

cases, the transition to product-specific benchmarks has eliminated a large proportion of 

price distortions and incentivised comparatively comprehensive emissions reductions at 

installation level. 

Free allocation under this benchmarking system is determined by a number of factors, 

as detailed in chapter 9.2. 

Free allocation is based on a system of product-specific emissions benchmarks, which 

are currently updated every five years. In the future, however, new approaches may be 

adopted for these updates (see chapter 9.3). In this context, it is also important to note 

that a distinction will continue to be made, for some sectors, not only between products, 

but also between manufacturing processes. This applies to the different production 

routes for crude steel, for example, or to more complex industrial processes, for which 

fallback benchmarks relating to heat generation or fuel consumption are applied. 

However, the benchmarks are just one factor in determining the free allocation. The first 

relevant factor is the cross-sectoral correction factor (CSCF), which harmonises the over-

all level of free allocation with the development of the cap (see chapter 9.5). The intro-

duction of CBAM is reflected in the CBAM factor (see chapter 9.6). 

Significant interactions continue to exist between the benchmarks and their updating, as 

well as with the other determinants of free allocation (chapter 9.7). These must be taken 

into account when assessing different reform options with a view to free allocation. 



Reform of the EU ETS 1 and industrial transformation  

 

77 

Table 9-1:  Options for the allocation of emission allowances and distor-

tions of the price signal (pyramid of distortions) 

 

Source:  Oeko-Institut, based on Matthes and Neuhoff (2007) 

 

Free allocation is updated regularly at specific intervals (predominantly for five-year pe-

riods at present) in line with production levels (updating of the allocation). The main rea-

son for this is to avoid ‘decommissioning premiums,’ i.e. to prevent carbon leakage. Ac-

cordingly, no allowances are to be issued for installations that are not in use or have 

already been decommissioned. In addition, there is a free allocation for new installations 

to prevent distortions of competition between existing and new installations. Conse-

quently, however, this leads to distortions in the carbon price signal (see Table 9-1). This 

means that the current system, with product-specific allocation based on carbon inten-

sity, provides undistorted incentives. However, the appropriate approaches to optimal 

consumption or product innovation cannot emerge in this context because the updating 

process – via the respective renewed allocation for the various allocation periods14 and 

any ex-post adjustments made beyond this – prevents the carbon price from being fully 

factored into product prices.15  

 
14  From an economic perspective, where allowances are reallocated every five years, the question arises 

as to whether it may be advantageous to reduce production (and monetise the allowances that are no 
longer required) if this reduction in production is offset by a correspondingly decreased free allocation of 
allowances in the next allocation period. At a discount rate of 5 %, the effective carbon price influencing 
production decisions is distorted by 23 % over a five-year period, and by 61 % at a discount rate of 10 %. 

15  In principle, activity rates are set on the basis of past reference periods. However, if the activity rate in a 
given year differs by more than 15 % from the rolling two-year average, the free allocation is adjusted 
upwards or downwards (Article 10a(20) of the EU ETS Directive). Any allowances released in this way 
are transferred to the New Entrants Reserve, while any additionally required allowances are taken from 
it. 
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Free allocation is updated regularly at specific intervals (currently mainly for five-year 

periods) in line with production levels. The main reason for this is to avoid 'decommis-

sioning premiums' (i.e. to prevent carbon leakage). Accordingly, no allowances are is-

sued for installations that are not in use or have been decommissioned. Additionally, free 

allocations are provided for new installations to prevent competition distortions between 

existing and new installations. Consequently, however, this leads to distortions in the 

carbon price signal (see Table 9-1). Therefore, the current system, which is based on 

product-specific allocation according to carbon intensity, provides undistorted incentives. 

However, the correct approaches to optimal consumption or product innovation cannot 

emerge in this area because the updating process – via the respective renewed alloca-

tion for the various allocation periods and any ex-post adjustments made beyond this – 

prevents the carbon price from being fully factored into product prices.   

Finally, it should be noted that the analyses presented here initially focus on the free 

allocation of emission allowances for the period from 2031 onwards. However, the Eu-

ropean Commission’s recently published decision on the benchmarks for the 2026–2030 

allocation period also suggests that, in the context of the current reform processes, 

changes to the benchmark updates could become possible with retroactive effect for this 

period. Nevertheless, the analyses, reform options and conclusions presented here, ini-

tially for the period from 2031 onwards, can also be applied, structurally and largely un-

changed, to the current allocation period. 

9.2. Basic approach to free allocation in EU ETS 1 

Currently, free allocation is determined using the formula shown below, based on a range 

of different factors: 

𝐴 = 𝐻𝐴𝐿 × 𝐵𝑀 × 𝐶𝐿𝐹 × 𝐶𝑆𝐶𝐹 × 𝐶𝐵𝐴𝑀𝐹  

The free allocation (A) for the allocation period (currently 5 years at a time, i.e. 2026–

2030, 2031–2035, etc.) is derived from the production level (historical activity level, or 

HAL, as defined in Article 10a(2) of the EU ETS Directive) during the relevant base period 

(2014–2018 for the 2021–2025 allocation period, 2019 to 2023 for 2026–2030 and, pro-

visionally, 2024–2028 for 2031–2035, etc., Article 15(7) of the EU Free Allocation Reg-

ulation16, EC 2024b), the relevant benchmark (BM, see chapter 9.3), the carbon leakage 

factor (CLF, Article 10a(6) of the EU ETS Directive), the cross-sectoral correction factor 

(CSCF, Article 10a(5) of the EU ETS Directive, see chapter 9.5) and the CBAM factor 

(CBAMF, Article 10a(1a) of the EU ETS Directive, see chapter 9.6).  

The benchmarks, the CSCF and the CBAMF, along with the corresponding adjustment 

options, are discussed in more detail in the following sections. The CLF is not covered 

further here. For products from sectors where there is a significant risk of carbon leakage, 

a CLF of 100 % is applied (Article 16(4) of the EU Carbon Border Adjustment Mechanism 

Regulation). The majority of industrial sectors are covered by the relevant EU carbon 

leakage list. 

 
16  Where annual activity rates deviate by more than 15 %, corrections may be made (see above). 
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9.3. Adjustment of benchmarks  

9.3.1. Introduction and general methodology 

Since 2013, free allocation under the EU ETS has been based on 54 benchmarks, 52 of 

which relate to product-specific output and two of which are input-based fallback bench-

marks for heat or fuel use. The fallback benchmarks are intended to cover products and 

processes that are too complex to apply product benchmarks to, or in the case of the 

fallback benchmark for heat, to cover purely heat generation processes.17 

The benchmark concept implemented in the EU ETS is based on an analysis of the top 

10 % of installations in the various installation groups (hereinafter referred to as the re-

spective installation fleets for the production of a specific benchmark product) in 2007–

2008. These benchmarks were derived from the average emission intensity of the top 

10 % of installations for each product group during this period and were used in 2011 for 

the free allocation of allowances for the 2013–2020 trading period (EC 2021c). 

Figure 9-1 shows the distribution of emission intensities across the various installations 

for the 52 installation groups, compared with the respective mean value for all installa-

tions in the relevant product group in 2016–2017. Typically, the emission intensities of 

70 % to 80 % of the installations in each product group were below the average for all 

installations in that group. For the remaining 20 % to 30 % of installations, the specific 

emissions per unit of product were in some cases several times higher than the respec-

tive averages. 

In the weighted average for all plants in 2016–2017, the emission intensity of the top 

10 % of plants was around 68 % of the average, with the overall range extending from 

0 % to 94 %. If the five highest and five lowest values are excluded, the range is 5 % to 

84 %. However, this wide range is also due to the plant groups, which represent only 

comparatively low emission levels. For the plant groups with the 10 largest emission 

contributions (which account for approx. 85 % of the emissions covered by the various 

product benchmarks), the range is considerably narrower, with values ranging from 51 % 

to 89 %. For the installations with the largest emissions contribution (crude steel – 

BM04), the emissions intensity of the top 10 % of installations stands at around 89 % of 

that of the entire installation base. The particularly low emissions intensity values for the 

top 10 % of installations are typically found in the paper industry (where there is, in some 

cases, a high proportion of biomass utilisation). 

As the trading periods progress, free allocation is updated for sub-periods of five years 

(allocation periods), with the benchmarks being lowered in each instance.

 
17  Furthermore, in a small sub-sector, free allocation is still based on historical emissions, specifically for 

process emissions not covered by benchmarks. For these emissions, installations receive free alloca-
tions amounting to 97 % of the corresponding historical emissions until the end of 2027 and 91 % from 
2028 onwards (Article 16(2e) of the EU Free Allocation Regulation). 
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Figure 9-1:  Distribution of specific emission values for the various plant 

groups  

a) All installation groups 

 

b) Installation groups with the 10 highest GHG emissions 

 

Sources: European Commission, Oeko-Institut 
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This regular adjustment of the benchmarks currently takes place every five years on the 

basis of a complex procedure: 

• As a general rule, the emission intensities of the top 10 % of installations within each 

installation group are determined. For the 2026–2030 allocation period, the relevant 

analyses are carried out based on the years 2021 and 2022. 

• A linear reduction factor is derived from the ratio between the value determined in this 

way and the baseline values for the 2013–2020 trading period (using data from the 

reference period of 2007–2008). 

• However, where this linear reduction factor is less than or equal to 0.2 % per annum 

or greater than or equal to 1.6 % per annum, the two aforementioned corridor values 

were used as the basis for the benchmark update for the 2021–2025 allocation period 

(Article 10a of the EU ETS Directive). For the 2026–2030 allocation period, the mini-

mum and maximum values are increased to 0.3 % and 2.5 % per annum respectively. 

• Multiplying the base values by the linear reduction factor over 15 or 20 years (the 

allocation periods of 2021–2025 and 2026–2030 respectively) then yields the respec-

tive benchmark for the relevant allocation period. 

Figure 9-2 shows the outcome of this procedure.18 Typically, the improvements in spe-

cific emissions from 2007–2008 to 2021–2022 are below the annual average values for 

the period up to 2016–2017. This means that the reduction in specific emissions from 

2016–2017 to 2021–2022 is significantly lower than the values for the period from 2007–

2008 to 2016–2017, resulting in smaller improvements in specific emission levels over 

the entire period. 

For a whole range of product benchmarks (typically for product-specific installation 

groups with lower emission contributions), the annual reduction factors lie well below the 

corridor of 0.2 % to 1.6 % or 0.3 % to 2.5 %, respectively, meaning that the upper corridor 

values apply. Overall, the method for determining benchmarks is therefore fundamentally 

based on the concept of the top 10 % of installations; in reality, however, the corridor 

values apply to a great many benchmarks, albeit for more benchmarks in the 2021–2025 

allocation period than in the 2026–2030 period. 

 
18  For the 2026–2030 allocation period, the values used were the specific emissions of the top 10 % of 

installations and the proposed benchmarks, as set out in the European Commission’s draft consultation 
document (EC 2026b). 
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Figure 9-2:  Comparison of annual changes in emission intensities for the 

top 10 % of installations in each installation group with prod-

uct benchmarks 

 

Sources: European Commission, Oeko-Institut 
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Figure 9-3:  Decrease in benchmark values for the 2021-2025 and 2026-

2030 allocation periods compared with the 2013-2020 baseline 

values 

a) All product benchmarks 

 

b) Product benchmarks for the installation groups with the 10 highest GHG emissions 

 

Sources: European Commission, Oeko-Institut 
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applicable procedure, however, leads to significant distributional effects (further ampli-

fied by the CSCF) between the various industrial sectors and may, in some cases – 

particularly with regard to the allocation periods from 2031 onwards – result in significant 

step changes. Such a situation could arise, for example, if, within the steel industry, a 

significant proportion of blast furnaces were to be replaced by direct reduction plants 

initially fuelled by natural gas, which are also classified under product group 4 (hot metal 

benchmark). Compared with the blast furnace route, these plants achieve specific emis-

sion reductions of up to two-thirds. Therefore, if these plants were to dominate the top 

10 % of installations, the hot-metal benchmark would jump from the lower to the upper 

corridor value in the following allocation periods, based on the regulations currently in 

force. For the 2031–2035 allocation period, the benchmark would thus be reduced not 

by 7.5 % but by 62.5 %. Taking into account the CSCF (see chapter 9.5) and, where 

applicable, CBAM (see chapter 9.6), the decrease in free allocation would be even more 

considerable. 

Against this background, the following options for action arise, each with their respective 

advantages and disadvantages: 

• If no changes were made, these roll-over effects – which would continue to intensify 

over time – would persist, thereby maintaining clear disadvantages within the overall 

system of free allocation. However, this would not entail any changes to the regulatory 

framework, and the CSCF could be lower than under the other options. 

• Reform option 1: The benchmarks could be updated, based on the baseline values for 

the 2013–2020 trading period (or the 2007/2008 reference years), using a uniform and 

low adjustment rate (e.g. 0.3 % annually). This would largely limit cross-sectoral dis-

tortions and the procedure would be straightforward to implement. However, the 

benchmarks for allocation periods from 2031 onwards would then, in some cases, be 

significantly higher than the values for the 2026–2030 allocation period, and the CSCF 

would have to be correspondingly higher. 

• Reform option 2: The benchmarks could be updated, based on the benchmark values 

for the 2026–2030 allocation period, using a uniform and low adjustment rate (e.g. 

0.3 % per annum). This would limit cross-sectoral distortions to the extent that had 

arisen up to the 2021–2025 allocation period, and this approach would also be 

straightforward to implement. The benchmarks for allocation periods from 2031 on-

wards would consistently be lower than those for the preceding allocation periods, and 

the CSCF would not need to be adjusted quite as significantly as in the previous option. 

• Reform option 3: All other adjustment options (using adjustment factors calculated dif-

ferently from the lower corridor values of the currently applicable regulatory framework 

used in the two options above) could lead to a considerable administrative burden and 

unintended implications. 
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Figure 9-4:  Example reduction in benchmark values for 2031–2035 alloca-

tion period compared with 2013–2020 baseline values under 

current legislation and proposed alternative option 

(a) All product benchmarks 

 

b) Product benchmarks for the installation groups with the 10 highest GHG emissions  

 
Sources:  European Commission, Oeko-Institut 

 

  

-70%

-60%

-50%

-40%

-30%

-20%

-10%

0%

B
e
n

c
h

m
a

rk
 P

h
a

s
e

 5
a

 t
o

 3

  BM Phase 5a/3 - current rules   BM Phase 5a/3 - alternative option   BM corridor Phase 5a

-70%

-60%

-50%

-40%

-30%

-20%

-10%

0%

B
e
n

c
h

m
a

rk
 P

h
a

s
e

 5
a

 t
o

 3

  BM Phase 5a/3 - current rules   BM Phase 5a/3 - alternative option   BM corridor Phase 5a



 |  Reform of the EU ETS 1 and industrial transformation 

 

86 

Against this background, with a view to limiting cross-sectoral distortion effects caused 

by the benchmark design, the administrative burden, the consistency of trends over time 

and the effects on the CSCF (and its distributional effects), the option of carrying forward 

the benchmark values used for the 2026–2030 allocation period under current legisla-

tion, using the current lower corridor value from 2031 at the latest, or even for the current 

2026–2030 allocation period, appears to be the recommended course of action. 

Figure 9-4 shows the results of a model calculation that illustrates the aforementioned 

effects (i.e. the emission reductions of the top 10 % of installations lead to the application 

of the upper corridor values for the benchmark adjustment), as well as the alternative 

option proposed here for updating the benchmark. Although the aforementioned update 

is speculative given the current legal situation and represents an extreme scenario, the 

effects are clear. Notably, for installation groups with high CO2 emissions, the updated 

benchmark would provide significant relief and a more predictable allocation situation 

with regard to uncertainties surrounding the top 10 % of installations in each group. For 

the vast majority of plant groups with the highest emissions, differences in benchmark 

values range from 40 % to 55 %. 

9.3.2. The specific problem of fallback benchmarks  

For all installations that cannot be assigned to specific product benchmarks, so-called 

fallback benchmarks are applied for free allocation. If the heat quantities used for the 

respective process can be measured, free allocation is based on a heat benchmark. If 

such measurement is not possible, free allocation is determined on the basis of a fuel 

benchmark. The starting point for the heat and fuel benchmarks applied in the 2013–

2020 trading period was not an analysis of the respective plant fleets with regard to the 

top 10 % of plants, but a simple estimation method. The use of natural gas was defined 

as the standard for the fuel benchmark (emission factor 56 t CO₂/TJ), while the heat 

benchmark was based on the assumption of a heating system with an efficiency of 90 %, 

corresponding to specific emissions of 62 t CO₂/TJ.  

Particularly with regard to the heat benchmark, it should be noted that the range of in-

stallations covered by the allocation based on the heat benchmark is very broad. It 

ranges from district heating generation plants (36 % of the emissions covered by the 

heat benchmark in 2016/2017), through industrial plants not at risk of carbon leakage 

(29 %), to the use of process heat in sectors classified as being at risk of carbon leakage 

(35 %). For installations with allocations based on the fuel benchmark, district heating 

generation plays no role; here, the vast majority (just under 80 %) is accounted for by 

installations classified as at risk of carbon leakage, and only around one-fifth by installa-

tions without such a classification. 
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Figure 9-5:  Benchmarking curve for fallback benchmarks 

 

Sources:  European Commission, Oeko-Institut 
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This increase is to be implemented at very short notice and will apply as early as the 

period 2026 to 2030.  

Nevertheless, it should be borne in mind that, while identical benchmark levels have so 

far applied to the various areas of application of the fallback benchmarks, different values 

are applied here with regard to the carbon leakage factors in the allocation formula (see 

chapter 9.1) (Article 16(3) of the EU Free Allocation Regulation): 

• For installations classified as carbon leakage installations, the carbon leakage factor 

is consistently 100 %. 

• For district heating installations, the carbon leakage factor remains constant at 30 % 

from 2021 to 2030.  

• For the remaining areas of application of the fallback benchmarks – that is, in industrial 

sectors without a carbon leakage classification – the carbon leakage factor is 30 % 

until 2026 and then decreases linearly to zero by 2030. 

• For district heating systems in Bulgaria, the Czech Republic, Latvia and Poland, there 

are specific national regulations that allow for a higher level of free allocation for district 

heating (Annex VIII of the EU Free Allocation Regulation). 

The results of the development of the fallback benchmarks to date are summarised in 

Table 9-2. The table also shows the quantities that will ultimately be allocated free of 

charge, taking into account the carbon leakage factors.  

Table 9-2:  Development of fallback benchmarks to date 

 

Sources:  European Commission, Oeko-Institut 

 

As free allocation based on the fallback benchmarks is of particular significance for com-

plex products and production processes in the chemicals industry, Figure 9-6 shows the 

development of the adjustment factors for the first and second allocation periods of the 

fourth trading period, covering both the product benchmarks in the chemicals industry 

and the two fallback benchmarks. 

Allocation

2013-2020 2021-2025 2026-2030 2021

t CO₂ /TJ t CO₂ /TJ t CO₂ /TJ million EUAs

Heat carbon leakage 62.3 47.3 31.2 59.3

Heat non-carbon leakage 62.3 47.3 31.2 4.3

District heating 62.3 47.3 31.2 16.2

Fuel carbon leakage 56.1 42.6 28.1 33.5

Fuel non-carbon leakage 56.1 42.6 28.1 2.7

Benchmark
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Figure 9-6:  Adjustment factors for product-specific benchmarks in the 

chemicals industry and the fallback benchmarks 

 

Sources:  European Commission, Oeko-Institut 
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to carbon leakage classification, based on the baseline values from the 2013–2020 

trading period (or the reference to natural gas or natural gas used in typical heating 

plants), using a uniform and low adjustment rate (e.g. 0.3 % annually). This would 

largely limit the discrepancies between the product benchmark and the fallback bench-

mark, and the procedure would be straightforward to implement. However, the bench-

marks for allocation periods from 2031 onwards would then, in some cases, be signif-

icantly higher than the values for the 2026–2030 allocation period, and the CSCF 

would have to be set correspondingly higher. 
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• Reform option 2: The fallback benchmarks could be updated, based on the benchmark 

values for the 2021–2025 allocation period, using a uniform and low adjustment rate 

(e.g. 0.3 % per annum). Distortions would thus be limited to the extent that had arisen 

up to the respective allocation period, and this approach would also be straightforward 

to implement. The CSCF would not need to be adjusted quite as significantly as in the 

previous option.  

• Reform option 3: All other adjustment variants (using adjustment factors calculated 

differently from the lower corridor values of the currently applicable regulatory frame-

work used in the two options above) could lead to a considerable administrative bur-

den and unintended implications. 

In view of the limitation of distortionary effects through the benchmark design, the pro-

cedural burden, the consistency of development over time, the effects on the CSCF (and 

its distributional impacts), and consistency with the adjustments proposed for the product 

benchmarks, Reform Option 2 is recommended. It is therefore recommended that, based 

on the benchmark for the 2021–2026 allocation period, an update be carried out using 

the current lower corridor value from 2026 onwards, thereby already anticipating or im-

plementing the increase in the fallback benchmarks announced by the European Com-

mission. The result of this extrapolation is shown in Table 9-3. This arrangement will then 

apply in particular to sectors at risk of carbon leakage. For district heating systems and 

installations not classified as being at risk of carbon leakage, free allocation is to be 

phased out as before (via the carbon leakage factor as outlined above). 

 

Table 9-3:  Proposal for further development of fallback benchmark for 

heat from 2026 

 

Note:  In addition, the carbon leakage factor will be applied. For district heating and heat generation in sectors 
not included on the carbon leakage list, free allocation will phase out on a linear basis.  

Source:  Oeko-Institut 

 

  

t CO₂/TJ g CO₂/kWh as % of the inital level 

Current benchmarks

2013-2020 62.3 224.3 100%

2021-2025 47.3 170.5 76%

2026-2030 31.2 112.1 50%

Proposal 

2026-2030 46.4 167.1 75%

2031-2035 45.5 163.7 73.0%

2036-2040 44.5 160.4 71.5%

2041-2045 43.6 157.0 70.0%

2046-2050 42.7 153.6 68.5%
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9.4. Conclusion: The development of provisional allocation quantities 

Based on the existing rules for updating the benchmarks in chapter 9.3 and taking CBAM 

into account (chapter 9.6), the trend in the provisional free allocation shown in Figure 9-7 

emerges, including a comparison with the projection based on the currently valid ap-

proach to updating the benchmarks. 

Following the end of free allocation for electricity generation at the start of the third trad-

ing period in 2013, free allocation for industry and other heat generation within the scope 

of the EU ETS stood at approx. 870 million EUAs in 2013. By 2025, this had fallen by 

over 40 % to approx. 500 million EUAs. This is primarily attributable to the decline in 

industrial production, as the benchmark values for the first allocation phase of the fourth 

trading period were reduced by only around 15 % on a weighted average basis compared 

to the third trading period (which had a range of 3 % to 24 %). 

A further and relatively steady decline in free allocation is also expected from 2026 on-

wards. This trend is attributable, on the one hand, to the continuous reduction in produc-

tion benchmarks by up to 2.5 % per year, and, on the other hand, to the highly probable 

decline in production, particularly in energy- and emissions-intensive sectors.19 

Figure 9-7 also shows the proportion of the provisional allocation quantities going to in-

stallations producing goods that are (currently) covered by CBAM. Until the fourth trading 

period, free allocation is still split roughly equally, with installations producing CBAM 

goods receiving around half. However, from the mid-2030s onwards, the proportion go-

ing to installations producing CBAM goods is projected to rise to around 60 % – and 

subsequently up to 67 % – if the current rules on benchmark updating are maintained. 

Subject to an adjustment to the benchmark update (as described in the preceding chap-

ters), the provisional free allocation would continue to be split equally between installa-

tions producing CBAM goods and the remaining installations. From the perspective of 

the provisional allocation, a modified benchmark adjustment would initially benefit pri-

marily installations that do not produce CBAM goods. For all installations, however, there 

would be greater predictability in terms of future allocation quantities, as the benchmark 

adjustments would no longer depend on the performance of the top 10 % of installations 

– a factor that is difficult for any individual installation to assess. 

However, the overview also illustrates that focusing solely on the provisional allocation 

– i.e. the benchmarks – is insufficient. As the CSCF plays no role in the fourth trading 

period, very significant adjustments will have to be made via the CSCF from 2031 on-

wards (see chapter 9.5). In addition to this adjustment to free allocation, the application 

of the CBAM factor also plays a key role (see chapters 9.5 and 9.6). 

 

  

 
19  In recent years, the production of energy-intensive basic materials in particular has been declining across 

the EU. Refinery production is also set to fall significantly as part of the energy transition. To reflect both 
trends (in simplified terms), the projection from 2026 onwards assumes a decline in activity levels of 5 % 
per allocation period.  
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Figure 9-7:  Trend in provisional allocation quantities  

a) Based on the previous allocation benchmarks 

  

b) With the reform option for allocation benchmark  

 

Notes:  5 % reduction in activity levels every 5 years (based on 2025), new calculation method for the industrial 
cap from 2021 (up to 2020: share of non-electricity generators), estimate of the quantities reduced via 
the CSCF up to 2020, calculated retrospectively from actual free allocation; unallocated allowances (de-
commissionings, etc.) not taken into account. 

Source:  Oeko-Institut 
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9.5. Allocation reductions based on the Cross-Sectoral Correction Fac-
tor 

The proportion of free allocation in the total emission allowances available under the cap 

is limited to 46 % under the EU ETS Directive (57 % auction share minus a buffer of 

3 %). If the total (provisional) allocation exceeds this proportion, there is a pro rata re-

duction in the free allocation. For this purpose, a Cross-Sectoral Correction Factor 

(CSCF) is applied (Article 10a(5) of the EU ETS Directive).  

It should be noted that the CSCF is calculated without considering the reductions in free 

allocation resulting from the application of the CBAM factor (see chapter 9.6). 

The CSCF becomes legally binding following a decision by the European Commission 

and is applied to all installations receiving free allocation. In the third trading period, the 

CSCF was calculated on an annual basis20; since the start of the fourth trading period, 

the CSCF has been calculated for the respective five-year allocation phases. 

In the third trading period, the (final) CSCF fell from 89 % in 2013 to 78 % in 2020 (Table 

9-4). Primarily due to the significant tightening of the benchmark values, the CSCF for 

the first allocation phase of the fourth trading period (2021–2025) was set at 100 % (EC 

2021a). For the second allocation phase (2026–2030), it is also expected that there will 

be no reduction in free allocation via the CSCF. 

Table 9-4:  Effects of different variants for cap and benchmark develop-

ment on CSCF 

 

Notes:  * The Commission’s original decision was 94.3 %→ 82.4 %. Following a ruling by the European Court of 
Justice in April 2016, this was amended to 89.2 %→ 78.0 %. The recalculation only applied to allocation 
decisions made after 1 March 2017; however, as the allocation decisions for the vast majority of installa-
tions had already been implemented, most allocations remained unchanged. 

Sources:  European Commission, Oeko-Institut 

 

Table 9-4 shows a projection of the CSCF for the options for developing the cap and the 

benchmark updating presented in chapter 9.3 (the reductions in free allocation due to 

the CBAM factor are not yet considered): 

  

 
20  The CSCF for the third trading period, determined in 2013, was corrected on 28 April 2016 based on a 

ruling by the European Court of Justice (German Federal Agency 2017). The applicable CSCFs were 
thereby reduced from 82 % to 94 % to 78 % to 89 %. However, the higher CSCF was only applied to 
changes in allocations, not to existing installations. 

Historical

Trend

Current rules Benchmark reform Current rules Benchmark reform

2013-2020 89.2% →78.0%

(94.3% →82.4%)*

2021-2025 100%

2026-2030 100%

2031-2035 - 69% 64% 69% 64%

2036-2040 - 18% 15% 42% 37%

2041-2045 - - - 26% 21%

2046-2050 - - - 5% 3%

Projections

Current cap

(LRF 4.4%)

Adjusted cap

(LRF 4.4% by 2035, 1.4% from 2036)
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• A CSCF of well below 100 % is expected once again for the period from 2031 onwards. 

• For the first allocation phase of the fifth trading period, assuming the current approach 

to benchmark updating is maintained and the linear reduction factor remains in place 

until 2035, a CSCF of approx. 70 % is anticipated. 

• If the benchmark update method and the linear reduction factors (the latter from 2036) 

remain unchanged, the CSCF for the second allocation phase of the fifth trading period 

will fall to just under 20 %. If the benchmark update is adjusted, the reduction via the 

CSCF must be greater. Consequently, the CSCF falls to around 15 % due to the higher 

benchmark values in this case.21 From 2041 onwards, there will be no further free 

allocation. 

• By adjusting the linear reduction factors (to 1.4 % from 2036), the CSCF increases 

substantially from the second allocation phase of the fifth trading period onwards, 

amounting to 42 % (without adjusting the benchmark update method) and 37 % (with 

the described adjustment to the benchmark update method). 

• With an adjusted cap, the CSCF would be considerably higher from 2036 onwards 

(ranging from just over 40 % to just under 40 %, depending on the benchmark update 

method). Even after 2041, there would still be free allocation; the reductions in the first 

allocation phase of the sixth trading period would amount to almost three-quarters 

(without benchmark revision) or almost four-fifths (with benchmark revision).  

• In the second allocation phase of the sixth trading period, the CSCF would result in 

reductions of 95 % or more in the provisional quantity of allowances allocated for free. 

The projection presented here shows that, initially, the design of the cap – and specifi-

cally the linear reduction factor – is the decisive factor influencing the CSCF. A change 

to the benchmark update method naturally does not alter the total volume of free alloca-

tion, but instead results in redistribution effects within the industry. The net effects are as 

follows: 

• Installations manufacturing products for which the adjustment of benchmarks under 

the previous method was based on the more restrictive corridor values (e.g. 25 % over 

10 years) will receive a higher free allocation under the new updating approach (e.g. 

3 % over 10 years), even though the CSCF falls significantly in nominal terms under 

the new benchmark method. 

• For installations involved in the manufacture of products whose benchmarks, under 

the previous method, were based on the upper corridor values (e.g. 3 % over 10 

years), the free allocation under the new updating approach (e.g. 3 % over 10 years) 

will be lower, as the CSCF is reduced significantly once again with the transition to the 

new benchmark update method. However, if – in the context of the ongoing transfor-

mation of the installation portfolio – the benchmark values for the respective installa-

tions move towards the more restrictive corridor values, the net negative effect on free 

allocation will be correspondingly smaller. 

This illustrative projection thus highlights that the debate on free allocation should not be 

narrowed to the question of future benchmark values; rather, the interactions with the 

CSCF must be carefully taken into account. Consequently, the mitigating effect varies 

considerably across the different installation clusters. While installations that were 

 
21  The change in the benchmark update method would reduce the CSCF by around 5 percentage points in 

the first allocation phase of the fifth trading period. 
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previously subject to restrictive benchmark updates will see higher levels of effective free 

allocation, the main advantage of changing the benchmark update method for installa-

tions where benchmark values decreased less sharply over time under the previous ap-

proach is the substantially greater predictability of future free allocations. This is because 

the latter are no longer dependent on changes in the best-performing segment of the 

respective total fleet, which individual players can no longer influence or only estimate. 

It is important to note at this point that the above analyses do not yet consider the appli-

cation of the CBAM factor. 

9.6. Reduction in free allocation based on the CBAM factor 

In the context of the EU ETS and European climate policy, the Carbon Border Adjustment 

Mechanism (CBAM) essentially has two key objectives (see chapter 8.2). Its primary aim 

is to prevent carbon leakage processes that may arise due to differing, non-existent or 

differently structured carbon pricing instruments in countries that export goods with a 

high carbon footprint from existing or newly constructed facilities. A further key objective 

is to incentivise more climate-friendly production methods or the introduction of green-

house gas pricing systems in regions or countries not covered by the EU ETS. CBAM 

was launched in October 2023 with a two-year pilot phase for registration and reporting 

processes. From January 2026, CBAM will also have economic implications for import-

ers of goods covered by CBAM, marking the start of the compliance phases in the strict 

sense. 

In parallel with the start of this compliance phase of CBAM, free allocation – in accord-

ance with the current legal framework – to installations covered by CBAM will be gradu-

ally reduced over a period of nine years from 2026 onwards and is set to be phased out 

completely by 2034. To this end, the free allocation for goods covered by CBAM will be 

multiplied by the CBAM factor. The provisional allocation calculated according to the 

respective historical activity levels is taken as a basis and then adjusted using the CSCF 

to ensure compliance with the maximum quantity of emission allowances available for 

free allocation (excluding CBAM). 

The CBAM factor will be applied for the first time in 2026 and will amount to 97.5 %. 

Following relatively minor adjustments to 95 % (2027) and 90 % (2028), it will, under 

current legislation (Article 10a of the EU ETS Directive), subsequently fall quite sharply 

to 77.5 % (2029) and 51.5 % (2030). It will then be reduced in increments of 12.5 % each 

year until 2033 and fall to zero by 2034 (Article 10a of the EU ETS Directive). 

The emission allowances no longer allocated for free as a result of applying the CBAM 

factor will be auctioned. However, the revenues will not form part of the general auction 

revenues but will be allocated to the Innovation Fund and used for its purposes. On the 

other side, when importing CBAM goods, it is necessary to purchase CBAM certificates, 

the value of which corresponds to that of the allowances under the EU ETS (for details 

on CBAM, see chapter 8.2). 

When benchmark adjustments (which are typically less restrictive for CBAM installa-

tions), the application of the CSCF (which will come into effect again on a significant 

scale from 2031 and affects all installations equally) and the CBAM factor are combined, 

installations particularly exposed to international competition or carbon leakage will face 

a very sharp reduction in free allocation from 2030 onwards. 
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On an abstract level, this is also logically imperative. If CBAM ensures that the risk of 

carbon leakage can be robustly and comprehensively prevented, then the justification 

for the free allocation of emission allowances – which, after all, is presented in the EU 

ETS as a transitional solution and explicitly justified with reference to the issue of carbon 

leakage – ceases to apply. 

On a practical level, however, CBAM – a relatively new instrument with which only very 

limited experience has been gathered – currently faces fundamental challenges which, 

if not addressed, could jeopardise the effectiveness of CBAM as a safeguard against 

carbon leakage (see chapter 8.2): 

• The current legal framework does not adequately address the treatment of exports of 

CBAM-relevant goods and the associated risk of carbon leakage. However, the pro-

portion of exports varies greatly across the different goods covered by CBAM (com-

paratively low for cement, higher for other goods in the iron, steel, and aluminium sec-

tors). Discussions are ongoing at European level on how the carbon leakage risk for 

EU exports can be effectively mitigated.  

• The risks of circumvention of the CBAM regime (resource shuffling, downstreaming, 

but also the design of any carbon pricing instruments in exporting countries) are un-

deniably present; attempts should be made to address these through appropriate 

countermeasures (see chapter 8.2). Whether this will succeed, however, remains un-

clear. There is a broad range of relevant measures, but at the same time, there are a 

number of conflicting objectives. The European Commission is currently working on a 

package of measures, and in various Member States in-depth analyses of the effec-

tiveness of CBAM have been undertaken. However, robust empirical evidence regard-

ing the effectiveness of the various sets of measures to prevent circumvention strate-

gies will only become available over time. 

This creates a tension between the effectiveness of CBAM – which cannot yet be reliably 

assessed in terms of protection against carbon leakage – and the short-term, tangible 

reduction in free allowances for installations producing goods covered by CBAM (which, 

in economic terms, corresponds to a reduction in contribution margins). This situation is 

by no means new; for many newly introduced quantity-control instruments (the EU ETS, 

the GHG quota model in Germany), lengthy learning processes were required before 

circumvention or exploitative strategies could be reliably or sufficiently ruled out. With a 

view to these learning processes, it should be noted that, in practice, circumvention and 

exploitative strategies discussed ex ante have often proved to be less relevant, while 

strategies employed by regulated economic operators that were not considered ex ante 

have, in some cases, become a significant problem. 

As with other comparable instruments, this tension can be gradually resolved over time. 

To achieve this, CBAM must be strengthened ex ante, alongside robust evaluation 

measures and the necessary time frames. The key question regarding the appropriate-

ness of reducing free allocation in the context of the CBAM factor is therefore whether 

the CBAM Regulation is supplemented by robust measures against circumvention strat-

egies and against carbon leakage risks in exports, and whether the envisaged trajectory 

of the CBAM factor over time proves to be consistent with the attainable results of the ex 

ante evaluation. 

If the CBAM Regulation cannot be designed robustly enough against circumvention strat-

egies and export risks in time for the sharp reduction in the CBAM factor, it would make 
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sense to extend the time frame for the sharp reduction in the CBAM factor in order to 

resolve the tension between the phasing-out of free allocation and protection against 

carbon leakage. It should also be borne in mind that the number of goods covered by 

CBAM is set to increase substantially again from 2028 (by around 30 %), that reliable 

observation periods of 3 to 5 years are required to evaluate the system’s effectiveness, 

and that legislative processes for developing CBAM further also take a certain amount 

of time. 

However, the freeze on the reduction of free allocation decreases the auction revenues 

for the Innovation Fund and carries the risk of becoming established as a long-term 

measure. Both risks would need to be addressed. Firstly, by setting a clear time limit with 

review mechanisms linked to the proven effectiveness of CBAM. Secondly, by linking it 

to transformative investments, as described in chapter 9.8.  

In view of the imminent allocations in the second allocation phase of the fourth trading 

period of the EU ETS, the reduction in free allocation via the CBAM factor for certain 

sectors with an increased risk of carbon leakage (e.g. iron and steel, aluminium and 

fertilisers) may be frozen for up to 5 years at the 2028 (CBAM factor of 90 %). The phas-

ing down of the factor would then only resume after a delay of up to five years.  

Figure 9-8 shows a projection for adjusting the CBAM factor under the current legal 

framework, as well as two variants. In the first variant, the CBAM factor is kept constant 

at the 2028 level for a further three years from 2028; in the second variant, this interim 

phase is extended to five years. 

Examining the effects for 2029 and 2030, both reform variants result in considerably 

higher levels of free allocation. From 2031 onwards, however, the significant impact of 

the CSCF becomes apparent. Despite the CBAM factor being kept constant in the reform 

scenarios, free allocation falls by almost 40 %; nevertheless, it remains around 130 % 

higher than the allocation levels expected under the current legal framework for installa-

tions whose production is covered by CBAM. In the variant with a three-year delay to the 

further reduction of the CBAM factor, there are further substantial reductions in free al-

lowances from 2032 onwards; for the variant with a five-year delay, the substantia re-

ductions in free allowances do not take effect until 2034, with the cap-related adjustment 

(via the CSCF) having a considerable impact once again from 2036 onwards, particularly 

in this variant. While, under current legislation, free allocation to CBAM installations ends 

in 2034, this date is postponed to 2037 and 2039 respectively for the two variants shown. 
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Figure 9-8:  Development of CBAM factor across the different variants and 

resulting effects on revenue for the Innovation Fund 

a) Based on the current allocation benchmarks 

 
b) With the reform option for benchmark allocation 

 

Note:  curr – current rules, ref1 – freezing the CBAM factor at the 2028 value for a further three years,  
ref2 – freezing the CBAM factor for a further five years. 

Source:  Oeko-Institut 

 

Table 9-5 also provides an overview of a projection in which the concept of benchmark 

updating (chapter 9.3) is adjusted. Structurally, there are naturally no differences from 

the current legal situation regarding the setting of the benchmark. However, there are 
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slight differences in the level of effective free allocation from 2031 onwards. As a result 

of the effects of the amended updating of the CSCF benchmark, allocation levels for 

CBAM installations in the first allocation phase of the fifth trading period are 5 % lower 

than under the current legal framework; for the second allocation phase, this figure rises 

to 10 %. These changes stem from the fact that the change (increase) in the benchmarks 

for installations without CBAM production is greater than for CBAM installations, and the 

CSCF is therefore somewhat more restrictive. This further confirms the finding that the 

main effect of the benchmark revision lies not in additional allowances for CBAM instal-

lations, but in providing a safeguard against the uncertainties of fleet development. 

The effects described are largely attributable to the impact of the CSCF and, conse-

quently, to the methodology used to calculate the CSCF.  

Further analysis was carried out on the application of the CBAM factor. In this analysis, 

it is assumed that the CSCF is calculated based on a provisional allocation which already 

takes the CBAM factor into account. Consequently, the comparison with the free alloca-

tion cap is based on respective historical activity levels, relevant benchmarks, and the 

CBAM factor for installations producing CBAM goods. 

This altered sequence results in considerable differences in the CSCF across the various 

variants, as shown in Table 9-5 . 

Table 9-5:  Effects of different variants for developing the cap and the 

benchmarks on the CSCF, taking the CBAM factor into ac-

count prior to determining the CSCF 

 

Note:  As a reform option for adjusting the CBAM factor, a 5-year extension is used as an example to illustrate 
the various effects. 

Sources:  European Commission, Oeko-Institut 

 

Compared with the current legal situation, this results in a significant increase in the 

CSCF for the various allocation phases. However, the specific effects on the CSCF de-

pend very heavily on the other allocation options and how they interact. 

• A change in the benchmark update method causes the CSCF to decrease further, 

although the relative change in the CSCF remains the same here, regardless of the 

cap reform. 

Current       Projections

Cap
trading 

period

Benchmarks

CBAM Current Reform Current Reform Current Reform Current Reform

CSCF factor before CBAM factor

2026-2030 100%

2031-2035 - 69% 69% 64% 64% 69% 69% 64% 64%

2036-2040 - 18% 18% 15% 15% 42% 42% 37% 37%

2041-2045 - - - - - 26% 26% 21% 21%

2046-2050 - - - - - 5% 5% 3% 3%

CBAM factor before CSCF

2026-2030 100% - - - - - - - -

2031-2035 - 100% 77% 100% 72% 100% 77% 100% 72%

2036-2040 - 42% 34% 32% 27% 99% 81% 76% 65%

2041-2045 - - - - - 67% 67% 43% 43%

2046-2050 - - - - - 14% 14% 7% 7%

Current Reform Actual Reform

Current rules

(LRF 4.4%)

Adjusted

(LRF 4.4% by 2035, 1.4% from 2036)
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• Further developments or revisions to the CBAM factors do not change the relation-

ships between the different reform approaches to the cap and benchmarks. Overall, 

however, this results in considerably higher CSCFs. 

The overview also shows that, in particular, the method used to calculate the CSCF leads 

to substantial changes in the CSCF even in the longer term. Over time, however, these 

changes result primarily from redistribution effects at the expense of the auction reve-

nues for the Innovation Fund; these effects, however, depend very heavily on the inter-

actions between the various regulatory options (see chapter 9.5). 

9.7. Conclusion: Interactions between the various reform options  

The various regulatory options with a view to free allocation give rise to a relatively broad 

range of interactions and distributional effects. 

As the free allocation cap remains unchanged in each of the options for adjusting the 

cap in the variants shown, the different approaches to determining the CSCF essentially 

result in two distributional effects. Firstly, if the CBAM factor is extended and the CSCF 

is calculated taking into account the deductions resulting from the CBAM factor, the auc-

tion revenues used to finance the Innovation Fund are reduced due to the effectively 

higher free allocation. Secondly, there are partial shifts in free allocation between instal-

lations producing CBAM-covered goods and installations used for the production of other 

goods. 

The issue of the loss of auction revenues for the Innovation Fund must be discussed in 

the context of the total revenue accrued by the EU ETS and of the trade-offs for compa-

nies resulting from changes in the levels of free allocation (see chapter 9.8). 

However, the interactions and distributional effects between the various installations sub-

ject to the EU ETS that receive free allocation are considerably more complex. 

Table 9-6 shows the various effects for installations not producing CBAM goods and for 

CBAM installations: 

• Under the current regulations, extending the cap naturally also leads to a longer period 

of free allocation. However, free allocation will decrease considerably for all installa-

tions from 2031 onwards. If the cap is adjusted from 2036, free allocation will increase 

considerably, but ultimately only in comparison with the already very low baseline re-

sulting from the current legal framework. Furthermore, should the linear reduction fac-

tor be changed to 1.4 % from 2036, free allocation – albeit at comparatively low levels 

by then – would be possible until the end of the 2040s. 

• The revision of the benchmark update initially benefits installations without CBAM pro-

duction above all else when considered in Isolation. Depending on other changes to 

the regulatory framework beyond the order in which the CBAM factor and the CSCF 

are applied, this will result in additional free allowances, which could range from 5 % 

to 25 % up to 2045. 

• Compared with the current legal situation, the free allocation for the entire fleet of in-

stallations producing CBAM goods will decrease by 5 % to 10 % as a result of the 

interaction between the benchmark update and the CSCF, provided that the method-

ology for determining the CSCF is not changed. 
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Table 9-6:  Example effects of different variants for developing the cap, 

the benchmarks and the CBAM factor on free allocation 

a) For the installation fleet not producing CBAM goods 

 

b) For the installation fleet producing CBAM goods 

 

Note:  As a reform option for adjusting the CBAM factor, a 5-year extension is used here as an illustrative ex-
ample to highlight the various effects. 

Sources:  European Commission, Oeko-Institut 

 

The reform of the CBAM factor increases the free allocation to CBAM installations in the 

first allocation phase of the fifth trading period by a factor of about 5. However, this is not 

at the expense of installations without CBAM production, but rather at the expense of the 

auction revenues for the Innovation Fund. The allocation to the installation fleet produc-

ing non-CBAM goods does not initially change as a result of the adjustment of the CBAM 

factors alone. 

• If the method for calculating the CSCF is adjusted to take the CBAM factors into ac-

count, the free allocations for both CBAM installations and installations not producing 

CBAM goods will increase very considerably, though again at the expense of the auc-

tion revenues for the Innovation Fund. 

• Due to the revised calculation of the CSCF, the distributional effects favouring non-

CBAM installations are partially offset by changes to the benchmark update method; 

Current

Cap
trading 

period

Benchmarks

CBAM Current Reform Current Reform Current Reform Current Reform

CSCF factor before CBAM factor

2026-2030 100%

2031-2035 - 69% 69% 64% 64% 69% 69% 64% 64%

2036-2040 - 18% 18% 15% 15% 42% 42% 37% 37%

2041-2045 - - - - - 26% 26% 21% 21%

2046-2050 - - - - - 5% 5% 3% 3%

CBAM factor before CSCF

2026-2030 100% - - - - - - - -

2031-2035 - 100% 77% 100% 72% 100% 77% 100% 72%

2036-2040 - 42% 34% 32% 27% 99% 81% 76% 65%

2041-2045 - - - - - 67% 67% 43% 43%

2046-2050 - - - - - 14% 14% 7% 7%

ReformCurrent Current Reform

Projections

Current rules

(LRF 4.4%)

Adjusted

(LRF 4.4% by 2035, 1.4% from 2036)
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trading 

period
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CBAM Current Reform Current Reform Current Reform Current Reform

CSCF factor before CBAM factor

2026-2030 100%

2031-2035 - 69% 69% 64% 64% 69% 69% 64% 64%

2036-2040 - 18% 18% 15% 15% 42% 42% 37% 37%

2041-2045 - - - - - 26% 26% 21% 21%

2046-2050 - - - - - 5% 5% 3% 3%

CBAM factor before CSCF

2026-2030 100% - - - - - - - -

2031-2035 - 100% 77% 100% 72% 100% 77% 100% 72%

2036-2040 - 42% 34% 32% 27% 99% 81% 76% 65%

2041-2045 - - - - - 67% 67% 43% 43%

2046-2050 - - - - - 14% 14% 7% 7%

Current Reform Actual Reform

Current rules

(LRF 4.4%)

Adjusted

(LRF 4.4% by 2035, 1.4% from 2036)
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nevertheless, even for non-CBAM installations, allocation levels remain effectively 

higher. A corresponding situation arises for CBAM installations. 

The changes to free allocation for installations producing CBAM goods and to installa-

tions not producing CBAM goods partly result from redistribution between these two 

groups of installations. However, they are predominantly the result of a reduction in the 

quantity of allowances available, particularly for auctions whose revenues go into the 

Innovation Fund. 

Table 9-7:  Change in quantities of allowances available for auctioning 

under the various reform variants 

 

Note:  As a reform option for adjusting the CBAM factor, a 5-year extension is presented here as an illustrative 
example of the various effects. The differences relate in each case to the two cap variants, with all other 
regulations remaining unchanged in accordance with the current legal situation. 

Sources:  European Commission, Oeko-Institut 

 

The overview provided in Table 9-7 shows the magnitudes and the timing of the quanti-

ties of allowances no longer available for auction under the various reform options: 

• In the second allocation phase of the fourth trading period (in which, in the model 

analyses presented, only the change in the CBAM factor comes into play), there is a 

reduction of just over 110 million EUAs in the allowances available for auctions whose 

revenues go into the Innovation Fund.  

• The largest effects are seen in the first allocation phase of the fifth trading period 

(2031–2035). The phased decrease in the CBAM factor results in a reduction in the 

quantities available for auction at the expense of the Innovation Fund, amounting to 

approx. 440 to 450 million allowances.  

• In the second allocation phase (2036–2040), the quantity of allowances that can no 

longer be auctioned will fall to around 15 to 40 million EUAs (with the cap remaining 

at current levels) or 50 to 90 million EUAs (if the cap is adjusted from 2036 onwards), 

depending on the interactions with the other allocation rules. In the subsequent allo-

cation phases, the variants involving a reform of the benchmark update will result in 

deficits of 35 and just over 5 million EUAs respectively. 

Projections

Cap

Benchmarks

CBAM Current Reform Current Reform Current Reform Current Reform

CSCF factor before CBAM factor

2026-2030 - -112 - -112 - -112 - -112

2031-2035 - -440 -27 -447 - -440 -27 -447

2036-2040 - -26 -16 -39 - -61 -38 -93

2041-2045 - - - - - - - - -35 -35

2046-2050 - - - - - - - - -6 -6

CBAM factor before CSCF

2026-2030 - -112 - -112 - -112 - -112

2031-2035 -321 -579 -435 -579 -371 -579 -435 -579

2036-2040 -163 -163 -163 -163 -386 -386 -386 -386

2041-2045 - - - - - -220 -220 -220 -220

2046-2050 - - - - - -27 -27 -27 -27

Current Reform Current Reform

million EUAs

Current rules

(LRF 4.4%)

Adjusted

(LRF 4.4% by 2035, 1.4% from 2036)
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• However, during the 2031–2035 allocation phase, the change to the CSCF calculation 

– possibly combined with an altered timeline for applying the CBAM factor – will have 

larger effects on the availability of emission allowances for auctions whose revenues 

go into the Innovation Fund. Depending on the benchmark update method applied, 

these quantities range from approx. 320 million EUAs (change to the CSCF calcula-

tion, unchanged trajectory of the CBAM factor, without changing the benchmark up-

date) to 580 million EUAs (change to the CSCF calculation, altered trajectory of the 

CBAM factor, and a change to the benchmark update). 

• In the second allocation phase of the fifth trading period (2036–2040), there are con-

siderable differences between the two cap variants. The quantity of allowances for 

auctioning decreases by approx. 160 million EUAs in the variant with the current cap. 

In the variant with an adjusted cap (LRF 1.4 % from 2036), the quantity of allowances 

for auctioning decreases by approx. 385 million EUAs. The changes to the other allo-

cation rules do not lead to any changes in this regard. 

• For the first allocation phase of the sixth trading period (2041–2045), the quantity of 

allowances no longer available for auction decreases to around 220 million EUAs (re-

form variant of the cap); in the following five-year period, the corresponding value is 

approx. 30 million EUAs. 

From this combination of factors, two overarching conclusions can initially be drawn re-

garding the (necessary) package for any reform of free allocation. Firstly, the various 

design elements of the changes must be considered as a package if vast and ultimately 

unintended distributional effects between ETS-regulated installations are to be avoided. 

Secondly, the issue of the quantities of allowances no longer available for the Innovation 

Fund must be addressed through appropriate measures. 

9.8. Investments in the context of higher free allocations  

Background 

The transition to climate-neutral production processes, which is being pursued in the 

context of the EU’s overarching climate policy targets and under the EU ETS 1, requires 

investment as well as, at least temporarily, the bridging of the operating cost gap be-

tween conventional and transformative manufacturing processes. The corresponding in-

vestments and higher operating costs are necessary, but must also be feasible in the 

context of international competition and of the new geopolitical conditions. 

Free allocation is intended to provide plant operators with the liquidity needed to prevent 

carbon leakage. Changes to auction volumes also alter the financial resources available 

to support the transition, which are intended to promote, in particular, transformation in-

vestments. Both aspects are relevant, and both must be considered when designing the 

overall package. 

To demonstrate the scale of the various financing mechanisms, Table 9-8 shows an es-

timate of the monetary value of the emission allowances no longer available for auction, 

depending on the reform options discussed above (see chapters 9.3 to 9.7).22  

 
22  This estimate provided for illustrative purposes was based on the most recent analyst forecast for the 

2026–2030 period, as described in chapter 6.1. It was extrapolated for the following decade at a rate of 
EUR 20 per EUA per five-year period and held constant thereafter. 
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Table 9-8:  Changes in auction revenues as a result of the various reform 

options 

 

Note:  As a reform option for adjusting the CBAM factor, a 5-year extension is used here as an illustrative ex-
ample of the various effects. The differences relate in each case to the two cap variants, with all other 
regulations remaining unchanged in accordance with the current legal situation. The calculations are 
based on example average EUA prices of EUR 95 per EUA for 2026–2030, EUR 115 per EUA for 
2031–2035 and EUR 135 per EUA from 2036 onwards. 

Source:  Oeko-Institut 

 

The reduced supply of allowances for auctioning thus primarily comes about from 

changes to the regulations governing the CBAM factor and the inclusion of the CBAM 

factor in calculating the CSCF (see Table 9-8): 

• Without changing the calculation methodology for the CSCF, adjusting the timeline for 

the CBAM factor would result in a revenue shortfall of up to EUR 11 billion for the 

second allocation phase of the fourth trading period (2026–2030). These figures are 

independent of the LRF variants. 

• In the first allocation phase of the fifth trading period (2031–2035), the revenue short-

fall swells to approx. EUR 51 billion, again independently of the LRF variant. 

• In the subsequent allocation phase (2036–2040), the revenue shortfall decreases to 

approx. EUR 3 to 5 billion (with the current LRF) or EUR 8 to 13 billion (with the LRF 

adjusted from 2036). 

• Due to the interactions between the provisional allocation and the CSCF, as well as 

the corresponding consequences for the values to which the CBAM factor is applied, 

the benchmark revision only has a minor effect (EUR 2 to 5 billion). 

• From the sixth trading period onwards, revenue effects will only be incurred for the 

variant involving an LRF adjusted from 2036. 

• However, the adjustment to auction volumes resulting from including CBAM deduc-

tions in calculating the CSCF is far greater. In the 2031–2035 allocation phase, it 

ranges between EUR 27 billion and EUR 67 billion, depending on the reform option 

for updating the benchmarks and the CBAM factors. 

Projections

Cap

Benchmarks

CBAM Current Reform Current Reform Current Reform Current Reform

CSCF factor before CBAM factor

2026-2030 - -11 - -11 - -11 - -11

2031-2035 - -51 -3 -51 - -51 -3 -51

2036-2040 - -3 -2 -5 0 -8 -5 -13

2041-2045 - - - - - - - - -5 -5

2046-2050 - - - - - - - - -1 -1

CBAM factor before CSCF

2026-2030 - -11 0 -11 - -11 0 -11

2031-2035 -37 -67 -50 -67 -37 -67 -50 -67

2036-2040 -22 -22 -22 -22 -52 -52 -52 -52

2041-2045 - - - - - -30 -30 -30 -30

2046-2050 - - - - - -4 -4 -4 -4

Current Reform Current Reform

billion EUR

Current rules

(LRF 4.4%)

Adjusted

(LRF 4.4% by 2035, 1.4% from 2036)
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• For the second allocation phase of the fifth trading period (2036–2040), the reduction 

is around EUR 22 billion if the LRF remains unchanged. If the LRF is reduced from 

2036 onwards, the figure is EUR 52 billion, falling to around EUR 30 billion in the 

subsequent allocation phase, and then to EUR 4 billion. 

Three perspectives on linking free allocations and investment 

Against the backdrop of this huge funding gap for the transition (mainly through the In-

novation Fund), the question arises of how sufficient investment funds can be secured 

for the transition of industrial sites, given such an expansion of free allocation (theoreti-

cally, the decrease in auction revenues corresponds to an equivalent injection of liquidity 

for installation operators). 

With a view to possible rules for linking free allocation to investment or other climate 

policy measures, three distinct perspectives can be identified: 

1. From the first perspective, the expanded allocation of free allowances is justified on 

the grounds of combating carbon leakage effects. The free allowances thus serve 

to offset the cost differential compared with conventional, emission-intensive  

products, where the costs generated by the EU ETS 1 cannot be passed on to prod-

uct prices, leading to production relocations that result in higher overall emissions. 

Given this cost-offsetting function, regulations governing the use of funds allocated 

through free allowances are ultimately precluded. According to this logic, the addi-

tional costs of transformative investments must be financed, supported or subsidised 

from other sources. 

2. From a second perspective, a distinction is made between operational leakage and 

investment leakage with regard to leakage risks (Matthes 2008). According to this 

view, operational leakage occurs when ETS costs alter the marginal costs of pro-

duction in such a way that the (full) costs of additional production using processes 

not subject to emission costs are exceeded. Investment leakage occurs when, alt-

hough relocations do not take place in the short term, the cost situation is altered in 

such a way that investments are relocated. In this context, the effective prevention 

of leakage depends on whether funds for investments within the scope of the EU 

ETS 1 can be generated with sufficient certainty from the free allocations. From this 

perspective, regulations to safeguard investments in order to prevent investment 

leakage could be justified through the corresponding share of free allocations. 

3. A third perspective concerns the uncertainties regarding the actual effects of CBAM, 

which will remain at least during transitional periods (see chapter 8.2). If the risks 

are overestimated, there is a risk of windfall profits, as there would be additional 

relief – beyond the compensation for the competitive disadvantage caused by car-

bon pricing in Europe. If, on the other hand, the risk of carbon leakage remains high 

or even increases despite CBAM, an investment obligation would not be appropri-

ate. The free allowances justified in this way ultimately create a safety buffer that 

can sufficiently and robustly prevent carbon leakage effects in the face of significant 

uncertainties regarding the effectiveness of other instruments. 

These differing perspectives show that regulations requiring the investment of the equiv-

alent value of free allowances depend, on the one hand, very heavily on the view taken 

of the carbon leakage problem (first perspective versus second perspective and, on the 

other hand, also on other regulations (e.g. third perspective depending on how allocation 

cuts are handled in the context of CBAM). However, they also illustrate that, for new 
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investments, only a limited portion of the equivalent value of free allowances could be 

used in a sufficiently robust manner. 

In any case, when considering the second and third perspectives, investment activities 

and their links to free allocation should be based on longer time frames – at least those 

relevant to investment leakage processes. Even if the free allocation were extended by 

five years through a temporary freeze on the CBAM factor (see chapter 9.6), the aim 

should be to take investment measures into account over periods of 10 to 15 years, even 

if this presents challenges in terms of administrative implementation. The relevant in-

vestment period would therefore extend well beyond the allocation period. 

Options for action 

The options for mobilising additional investment funds as part of the extended free allo-

cation of emission allowances to eligible companies, along with their respective assess-

ments, are as follows. 

Under current legislation (Articles 22a and 22b of the EU Free Allocation Regulation), 

free allocation under the EU ETS is linked to the fulfilment of specific requirements. Free 

allocation is reduced by 20 % if cost-effective emission reduction measures with a pay-

back period of less than 3 years are not implemented. Article 22b further stipulates that, 

in the case of highly inefficient installations (the 20 % least efficient sub-installations 

within each benchmark group), the free allocation is reduced by 20 %. This reduction 

does not apply if a climate neutrality plan is submitted on time and verified by the author-

ities, or if the sub-installation in question receives no more than 20 % of the allocation 

for the entire installation. The implementation of this legally binding requirement is cur-

rently underway. 

A first and more ambitious alternative option to this exists in the form of the regulation 

implemented in Germany’s national fuel emissions trading system (Section 11 BECV). 

Under this, there is an obligation to invest at least 80 % of the equivalent of the free 

allocation in cost-effective emission reduction measures from 2025 onwards. Such 

measures are defined as those that exhibit a positive net present value after 90 % of 

their intended useful life. These measures, which are already legally binding, are also in 

the process of being implemented in Germany; consequently, any further action required 

would primarily involve scaling up and adapting them for EU-wide application. 

A second alternative option, which goes beyond this, could involve companies being 

required to commit a portion of their savings from free emission allowances to transform-

ative measures over a specific period. These transformative measures could be defined 

as follows, based on the first call for proposals for Contracts for Difference in Germany, 

as set out by the Federal Ministry for Economic Affairs and Climate Action (BMWK 2024): 

‘a production process characterised by fundamental technological changes to conven-

tional production processes, which entails a significant need for investment in new tech-

nologies not yet established on the market or which set the market price, and which 

substitutes fossil fuels or raw materials with climate-friendly energy sources or raw ma-

terials (such as electricity, hydrogen or biomass). A production process is also consid-

ered transformative if technologies are used for the capture and long-term storage, or for 

the long-term sequestration or recycling of carbon dioxide (CO₂). A production process 

that is not operated in an energy- and resource-efficient manner and does not contribute 

to the climate neutrality of industry is not transformative.” 
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Under this framework, the measures addressed would not be limited to options that are 

economically attractive in the short term, such as gradual efficiency improvements. Such 

measures are already being implemented in many cases, particularly by companies fac-

ing high energy costs. Options involving extensive changes to processes or energy 

sources would also be addressed. These do not present an economic business case in 

the short to medium term, are associated with significant risks and are therefore consid-

erably more difficult to finance. Nevertheless, they are essential for climate-friendly pro-

duction. Consequently, additional funding is often required to enable targeted invest-

ment. 

A period of 10 to 15 years, which could begin in 2026, could serve as a sensible reference 

period for assessing the use of the monetary equivalent of the accumulated free alloca-

tions. The requirements for providing evidence should be as streamlined and low-bu-

reaucracy as possible. The necessity of security deposits and other details still need to 

be concretely worked out for this option. Given that the reduced availability of emission 

allowances is primarily at the expense of the Innovation Fund, the second alternative 

option would represent the most consistent approach for the targeted investment of at 

least part of the value of the relief provided by the (increased) free allocation. 

Finally, it also remains to be examined to what extent the additional free allocation can 

or should be counted towards other support instruments. In many cases, the free alloca-

tion alone is unlikely to be sufficient to finance the investment and additional operating 

costs. In order to maintain competitiveness during the transition while simultaneously 

building new climate-friendly generation capacity, supplementary funding is likely to be 

required. This is because the transition is predominantly not a ‘greenfield’ process, in 

which new climate-friendly plants are built on greenfield sites. Rather, it is a ‘brownfield’ 

transition, in which existing fossil-fuel power plants continue to operate for the time being, 

while new climate-friendly capacity is built at the same sites (see chapter 2.4). 

9.9. Conclusion, options for action and recommendations  

Requirements and framework conditions 

The future design of free allocation is the most complex aspect of the upcoming EU ETS 

1 reform, with numerous regulatory elements, such as benchmarks, the Cross-Sectoral 

Correction Factor (CSCF) and the CBAM factor, interacting with one another. It is there-

fore recommended that they be assessed and implemented as a comprehensive pack-

age, rather than as a sequence of individual measures. 

Free allocation in the EU ETS serves primarily to prevent carbon leakage, but is at the 

same time a powerful source of funding for the transformative restructuring of industrial 

production processes, both for companies (free allocation based on emissions bench-

marks that significantly exceed the specific emissions of the transformative installations) 

and for public support measures (e. g. via the Innovation Fund, which is financed from 

auction revenues) or other accompanying instruments (e.g. electricity price compensa-

tion for the indirect CO2 component of electricity prices). 

In light of the findings and considerations discussed above, the following reform package 

is recommended with a view to the free allocation of emission allowances: 
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A slower and more uniform reduction in benchmark values 

Firstly, from the fifth trading period (2031–2035) at the latest, the updating of product 

benchmarks should, as a general rule, be adjusted to the lower end of the previously 

applicable adjustment corridor (0.3 % p.a. instead of up to 2.5 % p.a.), based on the 

values from the 2026–2030 allocation phase (or, in the event of an earlier reform, those 

from the 2021–2025 allocation phase). This avoids abrupt breaks and unpredictable 

jump effects, such as those that can arise from the emission reductions achieved by the 

top 10 % of installations. When adjusting the free allocation to the total quantity of emis-

sion allowances available for free allocation, the focus would thus be primarily on apply-

ing the CSCF in future and in a significantly more transparent manner. 

This method of adjusting the allocation by 0.3 % per year should be applied not only to 

the product benchmarks but also to the fallback benchmarks. In this regard, the Euro-

pean Commission has already proposed an adjustment from 2026 onwards. This earlier 

adjustment makes sense.  

Cap on free allocation and CBAM 

When combined with the cap adjustment, higher benchmark values result in a more re-

strictive CSCF. This tends to put those installations that do not produce goods covered 

by CBAM at a (relative) advantage as their benchmarks are already, for the most part, 

adjusted based on the lower end of the update range. 

However, the largest changes to the free allocation of emission allowances affect those 

installations that produce goods subject to CBAM. As a new instrument that is indispen-

sable for both European and international climate policy, CBAM still faces a multitude of 

uncertainties, potential loopholes (resource shuffling, downstreaming, carbon pricing), 

outstanding regulatory requirements (approach to exports) or unresolved conflicts of in-

terest and tensions with transformation policy objectives beyond the EU ETS or the risk 

of carbon leakage (imports of green intermediate products), as well as the need to gather 

relevant experience.  

Should the CBAM legal framework fail to provide robust countermeasures in time for a 

large reduction in the CBAM factor, a second reform measure would appear sensible 

and appropriate: the temporary fixing of the CBAM factor at the 2028 level, limited to a 

maximum of five years, in order to gain reliable insights into CBAM circumvention strat-

egies. For sectors or CBAM product groups where it is sufficiently clear that circumven-

tion strategies relating to CBAM are unlikely, such a deferral of applying the CBAM factor 

could be waived. This would reduce the shortfall in revenue for the Innovation Fund, 

which is vital for the transition to transformative production technologies.  

Making better use of the ‘free allocation cap’  

The interactions between the CSCF and CBAM depend crucially on whether the adjust-

ment to the quantity of emission allowances available for free allocation (‘free allocation 

cap’) via the CSCF is made with or without taking CBAM adjustments into account. When 

determining the CSCF, it is important to consider the effects of the CBAM factor. This 

will help to minimise the allocation corrections for the entire installation fleet and ensure 

that any distributional effects are (over-)compensated for through other adjustments.  
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A third reform option is therefore proposed: taking into account the reduction in free al-

location caused by the CBAM factor when determining the CSCF. This would result in 

substantial additional allocations for all installations. 

Free allocation and investments in decarbonisation 

Such an expansion of free allocation would considerably reduce the funds available to 

finance the Innovation Fund. 

As a fourth reform option, therefore, at least part of the financial resources – equivalent 

to the value of free allocation over a period of 10 to 15 years – should be earmarked and 

made mandatory for the transition to transformative production processes. However, as 

the primary aim is to offset existing competitive disadvantages, these financial resources 

can only be tied to investment commitments to a limited extent. 

The four components – a slower reduction in the benchmark, a temporary freeze on the 

CBAM factor, taking CBAM into account before the CSCF, and linking funds to invest-

ment — are interlinked and must be considered together. Only in this way can free allo-

cation be designed to serve simultaneously as reliable protection against carbon leakage 

and as an effective lever for industrial transformation. 
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10. In focus: revenue frontloading to finance the Investment Booster 

The starting point for potential revenue frontloading is the objective that the Investment 

Booster announced by the Commission should have a swift impact and trigger invest-

ment in industrial decarbonisation well before 2030. At the same time, there are indica-

tions that the quantities of allowances auctioned for this purpose – in particular any re-

maining NER allowances – may not necessarily be auctioned in the short term, but rather 

spread over a longer period, potentially even extending beyond the fifth trading period 

(chapter 5.3.5). This results in a time lag between the immediate need for funding and 

the auction revenues, which will only become available at a later stage. The key chal-

lenge would then be to make funds available at an early stage without having to release 

large additional quantities of allowances onto the market at short notice, thereby under-

mining price formation, market stability and investment signals within EU ETS 1. 

One way of addressing this problem is through what is known as ‘revenue frontloading’. 

This approach is currently being pursued, in particular, in the context of the EU ETS 2. 

The European Commission and the European Investment Bank (EIB) have jointly devel-

oped the ‘ETS2 Frontloading Facility,’ which provides Member States with financial re-

sources even before the actual auction revenues from the EU ETS 2 become available 

(EIB 2025b; EC 04.02.2026). The basic principle is to finance expected future revenue 

from the auctioning of allowances and to repay the funds provided later from the auction 

revenues actually received, without directly influencing the price signal through additional 

short-term auctions (EPICO and Frontier 2026). The chosen figure of EUR 3 billion sug-

gests a deliberately limited first installment rather than a complete advance on the ex-

pected ETS 2 revenues. This is further supported by the fact that the Commission ex-

pressly leaves open the possibility of a subsequent increase in this facility. 

In principle, a similar approach could also be relevant in the EU ETS 1 if the Investment 

Booster requires short-term financing while the underlying quantities of allowances are 

auctioned over a longer period during the fifth trading period. This would partially alleviate 

the conflict between the need for early financing and the maintenance of market stability. 

The design of the ETS2 Frontloading Facility suggests that revenue frontloading should 

be understood as targeted bridging finance for the initial phase of an instrument, rather 

than a complete advance of future revenues. Within the EU ETS 1, this also supports 

the initial determination of the potential frontloading requirement based on the actual 

timing of disbursements under the Investment Booster. 

Furthermore, the funding requirements of an Investment Booster do not necessarily ma-

terialise in full at the beginning of the funding period. Industrial and infrastructure projects 

are usually developed, approved and implemented over several years. Accordingly, 

funding is typically disbursed in stages as the project progresses. Therefore, front-load-

ing future revenue in full would be neither necessary nor efficient. Instead, limited or 

phased front-loading of revenue could suffice to bridge the instrument’s start-up phase 

until ongoing auction revenues become available. Experience gathered with existing 

ETS-funded support instruments also supports this approach. For example, the Innova-

tion Fund is financed through the monetisation of ETS allowances, while funds are allo-

cated to projects over time, linked to selection and implementation processes. When 

designing a potential revenue front-loading scheme for the Investment Booster, it is 

therefore necessary to assess what proportion of the expected revenue needs to be mo-

bilised early on and what proportion can be made available as projects progress without 

any loss of efficiency. 
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11. Accompanying policies for industrial transformation 

11.1. Introductory remarks 

Carbon pricing via the EU ETS 1 creates comprehensive incentives for the various op-

tions for reducing emissions. These include incremental improvements to installations, 

optimal utilisation of at least some of the installations in the system as a whole, the de-

commissioning of emission-intensive installations and the construction of installations 

using transformative production, by means of which the climate neutrality of industry can 

be achieved. 

However, particularly with regard to investment in new installations, the incentives and 

financial contributions provided by the EU ETS 1 are, under the specific conditions of 

industrial transformation (very long plant lifetimes and lead times, international competi-

tion and other market uncertainties, etc.), the incentives and financial contributions pro-

vided by the EU ETS 1 will, at least in part, be insufficient to enable investment in trans-

formative production processes on the necessary scale and with sufficient robustness. 

The construction of such installations is, however, essential not only for achieving Ger-

man and EU climate targets, but also in the interests of a resilience-orientated location 

policy. 

At the same time, the question arises as to whether the sometimes high abatement costs 

of new industrial processes should be covered solely through the EU ETS 1 mechanism, 

if this inevitably brings about high carbon prices across the system as a whole. Such 

prices would have substantial distributional effects on other installations within the sys-

tem's scope that still need to purchase emission allowances. Where applicable, these 

costs would also be passed on to consumers in the relevant markets (e.g. the electricity 

market), which could potentially give rise to additional carbon leakage effects or other 

distortions in some areas. While these distributional effects could in principle be coun-

terbalanced by redistribution or compensation mechanisms, the considerable effort in-

volved and the inevitable uncertainties associated with these mechanisms would need 

to be taken into account. 

Relevant industrial processes include parts of industrial electrification and, without a 

doubt, the use of hydrogen or hydrogen derivatives and CCS. 

The transition to production processes that can incorporate these technologies or a 

change of energy sources generally extends beyond standard investment cycles. This 

applies not only to the scale of the investments required but also to the associated risks, 

which can make financing more difficult. It should also be noted that the transition of 

industrial processes – particularly with regard to the electrification of industrial processes, 

hydrogen and CCS – shifts the cost structure of industrial production towards operating 

costs, at least for long (transitional) periods. This is qualitatively different from other areas 

of the transition to climate neutrality, such as energy generation, where the shift is over-

whelmingly from operating-cost-intensive to capital-cost-intensive options 

Finally, fundamentally new technologies must be developed, particularly with a view to 

hydrogen and CCS; infrastructure and markets must be developed anew with a suffi-

ciently long lead time. 

When viewed holistically, these very diverse aspects and challenges call for companion 

policies to the EU ETS-1 in some areas. This section describes the role of comprehens-
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ive instruments for stimulating demand (chapter 11.3) and investment support (chapter 

11.4), and the various options for supporting the operating costs of industry (chapter 

11.5). The next section focuses on the issue of financing (chapter 11.2). 

11.2. Funding 

By placing a price on greenhouse gas emissions, the EU ETS 1 not only creates incen-

tives for more climate-friendly industrial production; it also generates substantial revenue 

for the Member States and the EU budget through the auctioning of emission allowances 

and within the framework of CBAM. 

Under Article 10(3), Member States are required to use the funds they receive from the 

auctioning of allowances for specific purposes. These include offsetting indirect CO₂ 

costs (electricity price compensation), reducing emissions at national and international 

level, expanding the use of renewable energy and improving energy efficiency, measures 

relating to natural sinks as well as forests and other terrestrial or marine ecosystems, 

CCS, and financial support for low- and middle-income households. 

Under the current regulations, the fiscal revenue from EU ETS 1 auctions for Germany 

is expected to amount to between EUR 4 and EUR 6 billion annually over the coming 

years, and is therefore likely to be significantly lower than that generated by the national 

fuel emissions trading system or the EU ETS 2, which is due to start in 2028. Overall, 

the various emissions trading systems could generate fiscal revenue in the region of 

EUR 18 to 20 billion annually over the coming years (see chapter 3.5). The largest por-

tion of the auction revenues from the EU ETS 1 is currently used to offset indirect CO₂ 

costs; for 2025, a volume in the region of EUR 4 billion is anticipated (see chapter 11.5.2). 

From 2030 onwards, under the current regulations, auction revenues from the EU ETS 

1 will increase as a result of the very sharp and escalating reduction in free allocation in 

the context of the introduction of CBAM, with these funds due to be channelled into the 

EU Innovation Fund. Should these CBAM reductions be postponed (see chapters 9.6 

and 9.8), the inflow into the Innovation Fund will also be considerably reduced, and other 

sources of funding would need to be found for the necessary investments. The financing 

of investment measures by companies will need to be taken into account in this context 

(see chapter 9.8). 

In any case, the revenue from auctions under the various emissions trading systems 

should be used in full and consistently by all EU Member States for the purposes of 

climate protection and the corresponding accompanying measures.  

Across the full range of necessary funding requirements – some of which cannot be 

attributed solely to climate protection or the prevention of carbon leakage effects – (ad-

ditional) funds will need to be made available for industrial transformation, even beyond 

the revenues generated by greenhouse gas pricing instruments. This applies in particu-

lar, though by no means exclusively, to measures to support operating costs and invest-

ment in transformative production processes, which require lengthy innovation lead 

times and infrastructure.  

Finally, the (partial) financing of industrial transformation through the creation of corre-

sponding demand segments will play an important role (see chapter 11.3).  
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11.3. Green lead markets  

Current situation: Climate-neutral products are still considerably more expensive 

today 

The climate-neutral transformation of industry requires a far-reaching overhaul of exist-

ing production processes in many areas. The basic materials industry, in particular, faces 

a twofold challenge: the transition requires high initial investment with long payback pe-

riods, while future operating costs, such as those for hydrogen or electricity, are only 

partially foreseeable. This creates financing and sales risks for companies. 

Furthermore, basic materials produced in a climate-friendly manner are generally still 

more expensive than their conventional counterparts. In the case of hydrogen-based 

primary steel, low-emission cement or green plastics, there are considerable additional 

costs per tonne. However, if these mark-ups are passed on through the value chain, they 

are considerably reduced at the level of many final products – often amounting to only a 

low single-digit percentage of the total costs. 

Nevertheless, companies face a dilemma: investment decisions must be made today 

without any certainty as to whether the climate-friendly products manufactured in the 

future will actually find reliable buyers. Particularly in the case of standardised and inter-

nationally traded basic materials, even small price differences are enough to steer pur-

chasing decisions in favour of conventional alternatives. As the forthcoming investments 

tie up capital in the long term and commit companies to specific technological paths, their 

financial viability depends directly on whether there is sufficient demand for the new 

products. This is precisely where lead markets come into play. Secured demand creates 

planning certainty and thus improves the conditions under which investments in climate-

friendly production processes become viable in the first place.  

A similar logic applies to circular products. These, too, are often more expensive than 

conventional alternatives today, without their added value being immediately apparent 

to procurers, companies or final consumers. As long as there is a lack of standardised 

definitions, robust indicators and transparent labelling, circularity remains an elusive 

quality characteristic. Circular lead markets therefore employ the same lever: they aim 

to specifically direct demand towards circular solutions – as soon as the conditions are 

in place to make these products visible and comparable. 

Policy options   

Policymakers can help make green products competitive by establishing standards that 

make them clearly recognisable; by facilitating the ramp-up of private lead markets, set-

ting targets for the proportion of green products used either across the board or in se-

lected sectors or for specific products; and by leading by example through public pro-

curement. They can also utilise the purchasing power of the national government, the 

federal states and the local authorities.  

Labels and markings  

A key problem is that climate-friendly or circular products often cannot be clearly distin-

guished from conventional products. This can result in the additional costs of sustainable 

production not being passed on in the market, leading to such products being squeezed 

out. Uniform certification and the use of labels enable sustainable characteristics to be 
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clearly identified, including for private customers (Fischer and Küper 2021). Standards 

such as the Low Emission Steel Standard (LESS) and the Cement Carbon Class (CCC) 

simplify the process of providing evidence for climate-friendly materials and can be used 

directly in procurement procedures. In addition, further labels for various products exist 

in other EU Member States and internationally. Within the EU, the aim should be to har-

monise these approaches as much as possible in order to create transparency for buy-

ers, avoid bureaucratic hurdles and enable the industry to scale up the development of 

green production capacities.  

Minimum requirements  

Regulatory minimum standards are being discussed as measures to support the transi-

tion towards climate-friendly production. If such requirements are communicated with a 

clear and progressively rising level of ambition over the long term, they can provide ad-

ditional incentives for investment. However, they entail rising administrative costs and do 

not provide incentives for emission reductions beyond the required minimum level. Fur-

thermore, if designed too ambitiously, they may be less conducive to transformation for 

the basic materials industry and instead act as a burden. As the ETS already provides 

increasing incentives to reduce greenhouse gas emissions in a technology-neutral man-

ner, the additional introduction of minimum requirements would need to be well justified.  

Public procurement  

In many markets, the public sector itself acts as a significant buyer and can, through 

appropriate specifications, generate demand for climate-friendly products in a targeted 

manner (Fischer and Küper 2021). For example, sustainability criteria such as limits on 

the CO₂ emissions of individual products, requirements regarding energy consumption or 

recycling rates can be integrated into procurement guidelines. The impact of public pro-

curement varies greatly between sectors and products. Reliable demand reduces the 

risks associated with transformation projects and can thus also promote technological 

innovation.  

In addition to its direct impact on demand, public procurement can also send an important 

signal and contribute to the market launch of products that were previously uncompeti-

tive. This can make sense from a macroeconomic perspective if initially high costs are 

expected to fall in the long term due to economies of scale and learning curve effects. 

For this to happen, however, public procurement must generate sufficient demand for 

green products. Furthermore, public demand can help to overcome coordination prob-

lems by offering planning certainty to both suppliers and buyers. 

Limitations  

Objectives – short-term CO₂ savings vs. long-term incentives for transformation  

In the short and medium term, lead markets primarily focus on low-carbon basic materi-

als that are already available, as near-zero technologies such as DRI steel or cement 

with subsequent CCS will only become available in significant quantities in the long term. 

A comparison of scenarios by Samadi (2025) shows that the share of expected near-

zero production capacity in Germany in 2030 could be just over 20 % for cement and 30 

% for steel – provided there are no further delays in establishing the necessary infra-

structure. 
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This raises the key question of which objective should be prioritised with lead markets. 

In political discourse, they are often understood as a market-based instrument for limiting 

the subsidy costs associated with the decarbonisation of the energy-intensive basic ma-

terials industry. However, this expectation is only partially accurate: In the years ahead, 

green public procurement will primarily incentivise low-carbon alternatives that are al-

ready available – such as cement with a reduced clinker factor and secondary steel pro-

duced using green electricity. Some of these options are already established on the mar-

ket and incur little or no additional costs; however, their leverage effect on the capital-

intensive investments actually required for transforming the basic materials industry re-

mains limited. By contrast, the near-zero technologies that are crucial for structural 

change will only become available gradually and at considerably higher costs – and are 

not addressed by procurement requirements that are primarily geared towards cost-effi-

ciency. 

If lead markets are to provide targeted support for long-term transformation, near-zero 

technologies must therefore be addressed separately. One possible approach would be 

a combination of minimum quotas for low-carbon basic materials with separate sub-quo-

tas for near-zero products. 

Sectoral suitability – industry- and product-specific differences 

There is no single leading market. Depending on industry structure and product comple-

xity, different approaches must be developed for individual sectors. Two dimensions are 

crucial here: the demand structure – in particular the ratio of public to private demand – 

and the point in the value chain at which the initiative is implemented. These two  

dimensions also determine the extent of the instrument’s leverage in the respective sec-

tor – and thus whether lead markets can act as a key component of the sectoral mix of 

instruments or, initially, only as an accompanying instrument with limited scope. 

In the cement sector, public procurement with binding quotas can play a central role: 

demand is comparatively concentrated, the products are highly standardised, and the 

public sector accounts for around 23 % of total demand – a significant direct lever (Küper 

et al. 2026). In the case of steel – particularly flat and long products – however, market-

based ramp-up mechanisms are required along the value chain (Lotz et al. 2025). De-

mand is more widely dispersed, with the vast majority coming from private customers: 

the public sector accounts for only around 8 %, and in the case of primary steel relevant 

to the transition, as little as around 3 % (Küper et al. 2026). In this context, lead markets 

can hardly generate the necessary depth of demand through public procurement alone 

– they therefore remain, for the time being, a complementary element that does not re-

place other instruments. In the chemicals industry – for example, with ethylene – the 

value chains are so complex that lead markets can only be usefully applied to down-

stream products like packaging (Lotz et al. 2025). 

Lead markets are therefore not a ‘one-size-fits-all’ instrument; they must be tailored both 

to the sector and to the specific position within the value chain, and, depending on the 

circumstances, can have a very different scope within the sectoral mix of instruments. 

Incentivising private lead markets – taking into account the respective impacts  

Public procurement addresses only part of the sectoral demand. In the case of primary 

steel in particular, the decisive lever lies in the private market: over half of the primary 

steel demanded in Europe goes to the automotive industry – precisely the segment 
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whose decarbonisation is to be achieved via hydrogen-based direct reduction. If the on-

going DRI investment projects in Germany and Europe are to be secured, correspond-

ingly reliable demand signals from this sector are crucial.  

Model calculations by  Leipprand et al. (2026) on the European Commission’s proposal 

for the Automotive Package show that, if manufacturers fully utilise the proposed credit-

ing of green steel credits against fleet limits, this could generate an annual demand of 

just under six million tonnes of low-emission steel for European passenger car produc-

tion. This would account for approx. half of the European DRI capacities expected by the 

World Steel Association (2026) for the early 2030s and would therefore make a signifi-

cant contribution to ongoing investment projects. 

The challenges discussed in the previous sections also arise in a similar form in the 

private market. These include the question of how additional costs can be apportioned 

across the individual stages of the value chain and the limited quantities of the required 

near-zero grades that will actually be available on the market in the short term. From the 

buyer’s perspective, another aspect to consider when designing the scheme is: Binding 

quotas for green steel in new cars would mean that manufacturers' own CO₂ targets 

would depend heavily on supply decisions and scaling-up progress in the upstream steel 

industry. Delays in ramping up DRI production would directly impact car manufacturers' 

balance sheets, leaving them with no control over the situation. Against this backdrop, 

the industry’s preference for the flexible crediting mechanism envisaged in the Automo-

tive Package, as opposed to rigid minimum shares, is understandable. In terms of de-

signing private lead markets, reliable demand signals from the private market and close 

coordination between the basic materials and consumer industries must be addressed 

jointly. 

Keeping the instrument’s objective in mind 

Lead markets were originally conceived as a tool for industrial transformation rather than 

primarily as a tool for improving industrial competitiveness, although the latter can be 

seen as an indirect benefit. Clarity regarding the objective is a prerequisite for effective 

implementation. As previously mentioned, achieving an international level playing field 

and maintaining trade relations with China requires specific, targeted instruments. 

Through the Industrial Accelerator Act (IAA), the European Commission is pursuing three 

objectives: decarbonisation, geopolitical resilience, and competitiveness (EC 2026f). 

However, this could overburden the instrument and impair its effectiveness, obscuring 

its limitations.  

If the aim is to transform domestic industry, lead markets must primarily generate de-

mand for European products. CO₂ criteria alone are insufficient for this purpose, since 

investments in climate-friendly production, such as in the steel sector, are also being 

made outside Europe, particularly in China. Therefore, combining these with 'Made in 

Europe' requirements would seem an obvious step, but would present  

One argument in favour of such a link is that global overcapacity – for example in the 

steel and automotive industries – is exacerbated by China's strategic industrial policy 

involving substantial subsidies and protectionist measures, as well as the increasingly 

unpredictable and protectionist US trade policy. In this context, objectives such as secu-

rity of supply, resilience, and technological sovereignty are becoming more important 

alongside pure economic efficiency. From this perspective, reducing import 
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dependencies in strategic sectors and making more active use of the EU single market 

as a source of demand for European production are legitimate policy objectives.  

The argument against this is as follows: in the short term, ‘Made in Europe’ requirements 

lead to higher costs because efficiency gains from the international division of labour are 

lost – with the risk of slowing down and increasing the cost of industrial transformation 

and the energy transition. In the long term, competitiveness may be weakened, as pro-

tection from international competition reduces incentives for innovation and efficiency. 

Added to this is the risk of retaliatory measures, which could undermine cooperation with 

like-minded partners and the stability of the global trading system. Finally, in highly glob-

alised value chains, ‘Made in Europe’ can often only be implemented through complex 

rules of origin, entailing a corresponding administrative burden. 

On balance, taking resilience criteria into account in selected sectors appears justifiable. 

However, the increasingly strained trade relations with China should primarily be ad-

dressed using the instruments intended for this purpose – such as tariffs – rather than 

by overburdening the key markets. 

Distribution of additional costs and administrative burden 

The basic assumption underlying lead markets is that at least a limited level of demand 

for green products is guaranteed and that the final consumers bear the additional costs, 

thereby reducing the need for supply-side subsidies. However, the actual impact on the 

respective mid- and downstream players remains underexplored. Particularly in the case 

of public procurement by local authorities, it needs to be clarified more precisely what 

consequences the passing-on of additional costs (e.g. to municipally-owned companies 

and energy suppliers) entails, especially in local authorities already facing financial 

strain. The financial burden on private-sector companies and industries must also be 

taken into account when designing the relevant schemes. 

These cost implications may be exacerbated by overly ambitious additional sustainability 

criteria, which restrict the pool of potential bidders. Fewer bids in public procurement 

reduce competitive pressure, which tends to lead to higher prices for the public sector. 

This effect is all the more pronounced the fewer green products that have been scaled 

up to date, and the fewer suppliers that meet the required standards. 

Added to this are rising transaction costs. The implementation and evaluation of complex 

sustainability criteria increase the administrative burden for both public contracting au-

thorities and companies. This is particularly true where requirements are implemented 

differently across EU Member States, thereby creating additional complexity. The bu-

reaucratic burden (e.g. in the area of public procurement) should therefore be kept man-

ageable and proportionate.  

One possible approach would be to start with national public construction projects and 

very large supra-regional projects, and to gradually expand the scheme on the basis of 

the experience gathered thereby. 

Conclusion 

Lead markets can complement the mix of instruments for transforming the energy-inten-

sive basic materials industry. However, their effectiveness largely depends on how they 
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are tailored and which objective they prioritise. Furthermore, there is no single ‘lead mar-

ket’: potential and suitability vary greatly between sectors. 

• In the case of cement, public procurement can make a substantial contribution to the 

transition through binding quotas. The relatively concentrated and standardised nature 

of demand means that, if designed wisely, it can make a significant contribution to the 

transition.  

• In the case of steel, in contrast, the key lever lies in the private market; public procure-

ment alone cannot generate the necessary depth of demand, at least not for the ramp-

up of DRI capacity. Counting green steel towards the automotive industry’s fleet limits, 

as envisaged in the Automotive Package, is therefore a relevant starting point.  

• In the chemicals sector, with its complex, broadly fragmented value chains, lead mar-

kets are not a key driver of transformation; they do not make a substantial contribution 

to the current debate on the sector’s competitiveness. 

As a general principle, lead markets can complement the sector-specific mix of instru-

ments but cannot replace other (funding) instruments. They require a clear and realistic 

vision that distinguishes, in particular, between short-term decarbonisation via low-car-

bon alternatives and the long-term development of near-zero capacities. Overloading 

them with additional objectives – such as industrial competitiveness or geopolitical resi-

lience – should be avoided; these should instead be addressed through instruments spe-

cifically designed for that purpose. 

Table 11-1:  Impact and suitability of green lead markets by sector  

or product 

 

Sources:  1 Lotz et al. (2025) , 2 Fischer and Küper (2021) , 3 Samadi (2025) and 4 Küper et al. (2026)  

 

Above all, however, lead markets do not stand alone. The production processes relevant 

to the transition – DRI-based steel, electricity- and hydrogen-based processes in the 

chemicals industry, and carbon capture in the cement industry – are not only enormously 

capital-intensive but also highly OPEX-intensive. Given the current uncertainties (e.g. 

regarding future hydrogen and electricity prices), sustainable financing is virtually 
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unfeasible for many companies. Complementary measures are therefore needed to pro-

vide targeted support for operating costs. The following section addresses this issue. 

11.4. Investment support 

Many decarbonisation technologies require investment on a scale that goes beyond 

standard maintenance and expansion measures. They therefore require greater invest-

ment commitments and often have different risk profiles. Although these technologies 

are generally future-orientated, which in principle makes them attractive to investors and 

banks, the uncertainties surrounding potential returns often outweigh this. This is not 

primarily because the technologies in question have not yet been tested on the market 

to the same extent as their conventional counterparts, but because the cost risks asso-

ciated with renewable energy are higher than those associated with fossil fuels. This is 

particularly the case when decarbonisation investment involves switching to a different 

energy source.  

Investments in the transformation of industrial sectors are often capital-intensive and in-

volve long payback periods. They are also subject to technological uncertainty and there-

fore attract high-risk premiums from private investors. This makes accessing debt capital 

more difficult for small and medium-sized enterprises (SMEs), as well as companies in 

regions with limited access to capital markets. In particular, those companies for which 

energy represents a significant cost factor simply lack the financial leeway to make such 

extensive investments after years of high energy prices, especially given the compara-

tively uncertain risk-return profile. The volatility of the allowance price within the EU ETS 

also contributes to this uncertainty. Due to political interventions in the EU ETS frame-

work, it is difficult to anticipate price trends and factor them into investment calculations. 

Furthermore, the ETS price is geared towards marginal abatement costs rather than the 

financing costs of far-reaching structural transformations (so-called ‘deep decarbonisa-

tion’), which often require high initial investments alongside initially uncompetitive oper-

ating costs. 

At the same time, such leapfrog investments are necessary in order to bring innovative 

technologies to market. The positive spillover effects, such as learning curve effects and 

technological knowledge, generate economic benefits that extend beyond individual 

companies' business calculations. Consequently, the private sector’s propensity to invest 

is systematically below the socially optimal level. This justifies state support for such 

investments, whether in the form of direct grants, such as those provided by the Euro-

pean Innovation Fund, or national programmes like Germany’s Federal Funding for In-

dustry and Climate Action, or as conditional loans or state guarantees. State grants di-

rectly reduce the cost of capital for climate-friendly investments. They are particularly 

well-suited to technologies in the pre-commercial stage, where the market risk is too high 

for profit-seeking capital. The Innovation Fund’s resources are drawn from the auctioning 

of ETS allowances (Article 10a(8) of the ETS Directive), establishing an institutional link 

between allowance revenues and innovation funding — a form of revenue recycling that 

is economically coherent. Low-interest loans from the EIB or national development 

banks, like the KfW Banking Group, as well as government guarantees for private loans, 

reduce borrowing costs without requiring direct funding from the national budget. 
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11.5. Operating cost support 

11.5.1. Introduction  

The supply of electricity is central to many climate-friendly production processes. This 

ranges from directly electrifying industrial applications to providing renewable electricity 

for hydrogen production. Consequently, electricity demand will rise substantially in many 

industrial sectors. At the same time, electricity prices are already high in many European 

locations, presenting what are, in some cases, considerable competitive disadvantages 

by international standards. This puts energy-intensive industries under increasing 

pressure, particularly compared with regions that are less reliant on expensive energy 

imports, such as North America and parts of Asia, or that subsidise energy prices to a 

greater extent. It is unlikely that this disparity will be completely resolved in the medium 

to long term, as structural factors such as grid charges, levies, and the need for 

investment in energy infrastructure will continue to influence electricity costs. 

Furthermore, many locations worldwide offer considerably more favourable conditions 

for renewable energy in the long term, and thus lower electricity costs than most 

European locations (Samadi et al. 2023). Against this backdrop, the challenge lies in 

reconciling the growing importance of electricity for climate-neutral industry with 

competitive framework conditions in order to prevent production relocation and 

safeguard industrial value creation in Europe. 

In principle, and to a greater extent in some cases, the same applies to other operating 

costs that will be incurred during the transition to climate-neutral production processes. 

This is particularly true of (imported or domestically produced) hydrogen and its 

derivatives, as well as CCS technology. Current costs in both areas are high, which 

substantially increases the operating cost-to-capital cost ratio, particularly in the case of 

the transformative production processes required to achieve climate neutrality. 

Unlike electricity costs, there is still considerable potential for vast cost reductions 

through technological development and market scaling, at least in the hydrogen sector 

and, to a lesser extent, in carbon capture. However, the largest difference between the 

hydrogen and CCS sectors and the need for action in the provision of low-cost electricity 

is that market segments of the energy system must be established and developed from 

scratch, encompassing both technical aspects and the full range of market 

infrastructures. Unlike the established energy sources – coal, oil, gas and electricity – 

the market ramp-up for hydrogen and CCS must take place within a competitive frame-

work in the EU context. For the other energy sources, this process took place largely 

under monopoly conditions, with both coordination and financing functions secured by 

the monopolies. These functions must now be facilitated by other processes. 

As the support measures for the transition, which are prevalent in other sectors, will not 

be sufficient in terms of capital costs for many areas of the industrial transition towards 

climate neutrality, the following sections discuss key support measures relating to the 

supply of electricity and hydrogen for industry, as well as the deployment of CCS. 

11.5.2. Electricity price compensation 

Under the EU ETS 1, particularly electricity-intensive industrial companies may be eligi-

ble for compensation under EU state aid schemes and the corresponding funding guide-

line in Germany (BMWE 2026), in addition to other concessions (e.g. regarding grid 
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access charges). A very large proportion of the (indirect) CO₂ costs passed on via the 

electricity markets can, in principle, be compensated (electricity price compensation, 

EPC). 

In Germany, industrial electricity consumption of just under 90 TWh was eligible for aid 

in this regard in 2021. Due to cyclical factors in particular, this consumption had fallen to 

around 59 TWh by 2024 (DEHSt 2025a). This corresponded to a share of approx. one 

third of total industrial electricity consumption and approx. 12 % of total final electricity 

consumption in Germany. By far the largest shares of the funds disbursed under the 

electricity price compensation scheme went to the steel and aluminium industries, the 

chemicals industry and the paper manufacturing sector (DEHSt 2025a). 

Following the amendment of the EU State Aid Guidelines (EC 2026c) and the approval 

under state aid law of the corresponding directive for Germany in July 2026, the number 

of sectors eligible for electricity price compensation has been expanded from 16 to 31. 

The corresponding compensation payments can be made for the period from the start of 

2025. 

Currently, the following compensation may be provided for costs passed on to wholesale 

electricity prices in Germany under the carbon pricing mechanism via the EU ETS (alt-

hough various special provisions still apply to individual sectors): 

• for the electricity-intensive sectors defined in Annex I (Tables 1 and 2) of the state 

aid guidelines; 

• based on a carbon intensity of 0.73 t CO₂/MWh applicable to Germany (Annex III); 

• a compensation level of no more than 75 % (for sectors eligible up to 2024 as set out 

in Table 1 of Annex I) to 80 % (for sectors eligible from 2025 as set out in Table 2 of 

Annex I) of the additional costs arising from the carbon content combined with the 

EU ETS 1 allowance price;  

• relative to a maximum consumption level based on specific electricity efficiency 

benchmarks (Annex II). 

To quantify the effects of EPC, the product of the emission factor and the state aid inten-

sity is considered below. This is referred to as the 'aid multiplier' hereafter. 

For the years 2025 to 2030, the aid multiplier for installations in the 15 sectors previously 

covered is 0.584 and for the newly covered sectors 0.5475. For every Euro of the aver-

age price in EU ETS 1, eligible companies can thus receive aid of EUR 0.584 or EUR 

0.5475 respectively for every megawatt-hour of electricity consumption that meets the 

electricity efficiency benchmarks. 

In return for the EPC payments made, the relevant companies must fulfil certain environ-

mental obligations. These include operating an energy management system, implement-

ing energy efficiency measures, purchasing renewable electricity and other climate pro-

tection measures (DEHSt 2026). 
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Figure 11-1:  Trend in payments made under the electricity price compen-

sation scheme in Germany 

 

Source:  Oeko-Institut, based on DEHSt (2025a) 

 

Until 2021, payments from the national budget (specifically the Climate and Transfor-

mation Fund) under the electricity price compensation scheme remained below EUR 1 

billion per year, partly due to low allowance prices. Since then, however, they have risen 

considerably, and with the scheme's expanded scope of application from 2025, they are 

expected to exceed EUR 3 billion. In 2024, the share of EPC payments in the total fiscal 

revenue from EU ETS 1 auctions amounted to more than 50 %. However, when as-

sessing the relationship between EPC payments and auction revenue, the effects arising 

from the transfer of allowances earmarked for auction into the MSR must also be taken 

into account. Furthermore, considerable effects sometimes arise from the different ref-

erence periods for auction revenue and the averaging of eligible allowance prices under 

EPC, particularly when market prices fluctuate sharply during the year. Corresponding 

adjustments result in EPC payments currently accounting for just under 20 % of auction 

revenue in Germany. 

Electricity price compensation is therefore a highly effective measure to provide relief for 

electricity-intensive industrial consumers, and its continuation for the period after 2030 – 

announced well in advance and with a firm commitment (albeit with modified parameters) 

– is of paramount importance. 
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11.5.3. Industrial electricity price 

Planning certainty through protection against price spikes  

The industrial electricity price is intended to reduce electricity costs for industry between 

2026 and 2028 and to reimburse companies for a portion of these costs in the following 

year. 

The mechanism of the industrial electricity price is aimed in particular at companies with 

very high electricity consumption. Contrary to initial public perception, however, this does 

not involve a comprehensive cap on the electricity price at, for example, 5 ct/kWh. Ra-

ther, only the exchange electricity price is capped, whilst grid charges and government 

levies remain unaffected. Furthermore, the price cap applies only to half of the electricity 

consumption of eligible companies. This structure is deliberately modelled on the logic 

of the electricity price brake introduced during the 2022/23 energy crisis: on the one 

hand, it is intended to provide direct relief; on the other hand, it aims to maintain price 

signals for consumption not covered by the cap, thereby preserving incentives to save 

electricity. In this way, the measure seeks to strike a balance between the fundamentally 

conflicting objectives of price capping and efficiency. 

The industrial electricity price is accompanied by investment-related conditions. Compa-

nies that make use of the subsidy are obliged to reinvest half of the funds saved specif-

ically in transformation measures. These include, in particular, investments in energy 

efficiency and the electrification of production processes. This is intended to ensure that 

the short-term relief does not merely stabilise existing structures, but also provides im-

petus for the long-term decarbonisation of industry. 

Actual relief: up to approx. 2 ct/kWh  

Due to the restrictions outlined above, the actual reduction in the industrial electricity 

price per kilowatt-hour is comparatively small. Based on current futures prices as an 

approximation of present and future electricity procurement costs, the price for the sub-

sidised volume of electricity would fall nominally from approx. 9.2 ct/kWh to 5 ct/kWh 

(EEX 2026). However, as the price cap applies to only around half of electricity consump-

tion, the average cost relief across total consumption is reduced to approx. 2.2 ct/kWh 

(see Figure 11-2). Based on current figures for grid costs and other taxes, levies and 

charges, the average electricity price for a company with an annual electricity consump-

tion of over 150 GWh would currently stand at 15.4 ct/kWh rather than 17.5 ct/kWh as a 

result of this measure. 
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Figure 11-2:  Comparison of expected price levels for electricity procure-

ment without (future) and with relief (industrial electricity 

price) and relief for eligible companies 

 

Source:  IW Cologne, EEX (2026) 

 

Furthermore, electricity prices are generally expected to fall in the years ahead. In such 

a scenario, the scheme's total relief effect would also decrease further, averaging only 

approx. 1 to 2 ct/kWh. Additionally, the effective relief provided in day-to-day operations 

is offset by the requirement of companies to reinvest half of this in measures such as 

improving energy efficiency and electrifying processes. Overall, this results in noticeable 

but limited financial relief, the immediate effect of which on competitiveness is moderate. 

Limitation: Insufficient safeguards for electrification investments 

The industrial electricity price is fundamentally caught between the conflicting priorities 

of short-term relief and long-term market efficiency. On the one hand, capping electricity 
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important incentives for an efficient electricity supply that is sustainable in the long term. 
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The actual relief for energy-intensive companies is also moderate, but is likely to be per-

ceptible, particularly during periods of sharply rising electricity prices. The key effect lies 
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parallels to the electricity price caps introduced during the 2022/23 energy crisis. Given 

ongoing geopolitical risks – such as potential disruptions to key energy supply chains – 

volatile gas prices and corresponding effects on electricity prices are likely to persist in 

the future. In such situations, the industrial electricity price can help to smooth out ex-

treme price fluctuations and temporarily limit the burden on companies. 

In its current form, the industrial electricity price is not a reliable basis for investment 

decisions regarding the electrification of industrial processes due to its short duration. 

Accordingly, it is not to be expected that it will provide a significant incentive for transfor-

mation investments to complement the EU ETS. At the same time, this will result in con-

siderable subsidy costs amounting to several billion Euro over this period. The limited 

and time-bound relief it provides is thus offset by a considerable outlay of public funds. 

What is crucial, rather, is to stabilise electricity costs at a competitive level in the long 

term. Above all, this requires a cost-effective transition and the economical operation of 

the electricity supply. Individual transformation projects can also be addressed using tar-

geted support instruments. 

11.5.4. Hydrogen support 

Context 

The use of hydrogen and its derivatives is indispensable for achieving climate neutrality 

targets in the industrial, energy, aviation and maritime sectors, and probably also for 

parts of long-distance heavy goods transport. However, hydrogen can also make an im-

portant contribution to the resilience of the energy supply and industry, as well as to 

industrial competence within the European Union. 

Hydrogen production remains a very cost-intensive option of emissions reduction across 

all supply routes. This applies, firstly, to the various production processes (renewable 

hydrogen, low-carbon hydrogen based on natural gas combined with CCS, and low-car-

bon hydrogen from water electrolysis); secondly, the various production sites (in Ger-

many, in the EU or internationally); thirdly, the various transport options (national and 

international pipelines, maritime transport including any conversion processes that may 

be necessary); and fourthly, the various application areas, some of which involve large 

differences in willingness to pay (lorries, refineries subject to the GHG quota, the energy 

sector without free allocation under EU ETS 1, industry with free allocation under EU 

ETS 1, etc.). 

Cost levels for hydrogen currently range from 7 to 10 €/kg H2 for renewable hydrogen in 

northern continental Europe, whilst on the Iberian Peninsula, in the Middle East and 

North Africa they are (well) under 5 €/kg H2, while for blue hydrogen (which is heavily 

dependent on the price of natural gas) they amount to approx. 5 €/kg H2 (EEM 2025; 

Matthes and Brauer 2025). 

To achieve a fundamental balance in costs between conventional energy sources and 

hydrogen, carbon prices would need to be at substantially high levels, without taking 

other cash flows into account. Figure 11-3 shows the order of magnitude of the corre-

sponding abatement costs compared with the use of natural gas (on the wholesale level). 

With natural gas prices ranging from 25 to 40 €/MWh, allowance prices of around 

1,000 €/t CO2 would be required to offset the cost difference compared to a hydrogen 

price of 7 €/kg H2. For hydrogen prices of 5 €/kg, the corresponding value is 600 to 
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700 €/kg H2, and for hydrogen prices of around 3 €/kg H2, it amounts to 280 to 350 €/t 

CO2. This overview shows that even with substantial cost reductions achieved through 

technical innovations, improved regulation, market scaling, etc., substantial carbon 

prices would be necessary to close the cost gaps compared with fossil fuels. This re-

mains true even when taking into account the fact that the scale of the cost gap that 

needs to be closed may be up to 30% lower in some areas of hydrogen application, 

either due to the efficiency advantages of hydrogen application technologies (e.g. in in-

dustry) or due to the use of other reference energy sources (e.g. in the transport sector), 

and that carbon price levels are correspondingly lower. 

Figure 11-3:  Total costs of reducing CO₂ emissions by substituting hydro-

gen for natural gas 

 

Notes:  The figures relate to the use of hydrogen and natural gas with identical energy content (e.g. in power 
plants). In other applications (transport, steel production, chemicals industry), the CO₂ abatement costs 
may be around a third lower. 

Source:  Oeko-Institut 

 

An effective policy mix 

The ramp-up of a hydrogen sector or hydrogen market in Germany and the EU necessi-

tates the complete development of technical and market infrastructures; for the first time 

in the history of the energy sector, this will not take place under the conditions of a mo-

nopoly system, but within the strictly competitive framework of the EU single market. 

The various areas of action for the hydrogen ramp-up, along with an assessment of the 

status of implementation and success, are summarised in Figure 11-4. 

With a view to the fundamental requirements for developing a hydrogen market, the sit-

uation is as follows: 

• Following protracted processes, the necessary certification frameworks for hydrogen 

have been established (EU 2023a; EC 2024c; 2025b). However, for a variety of rea-

sons, approaches have been adopted in certain sub-areas that are of little use, at least 

10 15 20 25 30 35 40 45 50 55 60 65 70 75 80

1.0 112 84 56 28 0 -28 -56 -84 -112 -140 -168 -196 -224 -252 -280

1.5 196 168 140 112 84 56 28 0 -28 -56 -84 -112 -140 -168 -196

2.0 280 252 224 196 168 140 112 84 56 28 0 -28 -56 -84 -112

2.5 364 336 308 280 252 224 196 168 140 112 84 56 28 0 -28

3.0 448 420 392 364 336 308 280 252 224 196 168 140 112 84 56

3.5 532 504 476 448 420 392 364 336 308 280 252 224 196 168 140

4.0 616 588 560 532 504 476 448 420 392 364 336 308 280 252 224

4.5 700 672 644 616 588 560 532 504 476 448 420 392 364 336 308

5.0 783 755 727 700 672 644 616 588 560 532 504 476 448 420 392

5.5 867 839 811 783 755 727 700 672 644 616 588 560 532 504 476

6.0 951 923 895 867 839 811 783 755 727 700 672 644 616 588 560

6.5 1,035 1,007 979 951 923 895 867 839 811 783 755 727 700 672 644

7.0 1,119 1,091 1,063 1,035 1,007 979 951 923 895 867 839 811 783 755 727

7.5 1,203 1,175 1,147 1,119 1,091 1,063 1,035 1,007 979 951 923 895 867 839 811

8.0 1,287 1,259 1,231 1,203 1,175 1,147 1,119 1,091 1,063 1,035 1,007 979 951 923 895

H
y

d
ro

g
e

n
 c

o
s

ts
/p

ri
c

e
s

[E
U

R
/k

g
 H
₂]

Cell values: Fuel switch costs natural gas → H₂ [EUR/t CO₂]

Natural gas costs/prices [EUR/MWh(GCV)]



Reform of the EU ETS 1 and industrial transformation  

 

127 

in the early stages of market development (e.g. with a view to temporal correlation and 

the additionality of renewable electricity generation) and which result in considerable 

cost-driving effects. However, corresponding revision processes are expected in the 

near future. With regard to other standardisation processes, a wide range of develop-

ments are currently underway (DIN; DKE; DVGW; NWB; VDA; VDI; VDMA 2025). 

Figure 11-4:  Action areas of the necessary policy mix to support the hy-

drogen ramp-up 

 

Source:  Oeko-Institut 
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(EEM 2025). 
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Figure 11-5:  Current commissioning plans for a hydrogen core network 

and geographical distribution of anchor customers 

 

Source:  Oeko-Institut 

 

Even if the market foundations are established comprehensively and adequately, the 

market ramp-up for a new resource like hydrogen remains a challenge that needs to be 

addressed. Key areas in this regard, which will not be discussed further below, are: 

• the creation of sufficient price transparency within a complex market and funding en-

vironment; 

• the development of hedging solutions to establish a midstream segment in the hydro-

gen market, through which volume and maturity transformation can be implemented 

and portfolio formation enabled; and 

• the development of pragmatic solutions for those areas where disadvantages for early-

stage ramp-up investments – particularly on the supply side – may arise (e.g. due to 

connections to the hydrogen core network becoming available only at a late stage). 

In all three areas, the necessary adjustments to the policy mix fall considerably short of 

what is required. 

Finally, a broader framework must also be created to facilitate the ramp-up of the hydro-

gen market. In addition to simplifying and accelerating approval procedures (e.g. via the 
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German Hydrogen Acceleration Act), the following areas for action should be highlighted 

(without being discussed in greater detail below): 

• measures to further strengthen innovation processes across all areas of the hydrogen 

value chain; 

• measures to boost the expansion of electricity generation based on renewable ener-

gies; and 

• strengthening international cooperation structures to support cross-border supplies of 

hydrogen and hydrogen derivatives. 

In these areas, strong measures have been and are being taken in Germany and should 

be continued with considerable vigour. 

Proposal: Contracts for Difference for the hydrogen ramp-up 

The hydrogen ramp-up requires a mix of instruments over extended periods, which can 

close the cost gap between hydrogen and competing fossil fuels (including any carbon 

costs) and provide sufficient planning certainty to ensure that investments on both the 

demand and supply sides actually materialise in the real world. 

The range of suitable instruments is diverse and extends from GHG quotas, which are 

particularly used in the refinery and heavy goods vehicle sectors, to various individual 

funding schemes, e.g. under the IPCEI framework or climate, environmental protection 

and energy aid guidelines, as well as Contracts for Difference. Apart from the GHG 

quota, however, there is as yet no instrument that, beyond individual projects (which 

often also include an investment support component), addresses the hydrogen ramp-up 

on the necessary scale and with the necessary robustness. The ‘green gas quota’ is 

being discussed as such an instrument, including in the context of the amendment to the 

German Building Modernisation Act. However, for various reasons, it is clear that this 

cannot achieve the necessary ramp-up effect (the limited duration of contracts that can 

be concluded within the competitive gas market; price effects in the event the quota is 

met; sufficient robustness of quota demand given the interplay between a commitment 

base that tends to decline amid high uncertainties and a quota level that is cost-relevant 

for final consumers, etc.). 

Particularly in view of the green gas quota – an instrument that is of little use in the 

current phase of the hydrogen ramp-up (Küper and Merten 2025) – and the foreseeable 

lack of support for the hydrogen ramp-up from CCfDs, it seems sensible to specify an 

alternative instrument to incentivise the hydrogen ramp-up. The key requirements here 

are: 

• simplicity and transparency; 

• ensuring a significant ramp-up volume; 

• high suitability for final investment decisions (predictable income streams over the long 

term); 

• allocation of (funding) resources through competitive procedures; 

• compatibility with the brownfield nature of the hydrogen funding landscape; and 

• compatibility with German and European law. 
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Against the backdrop of these requirements, developing and introducing a Contract for 

Difference for hydrogen seems to be a suitable instrument. 

The basic principle of a CCfD is that the instrument offsets the cost difference between 

the market price for hydrogen (differentiated, where applicable, by renewable and low-

carbon hydrogen) and the relevant alternative fossil fuel (including any carbon costs). It 

makes sense to use natural gas as the alternative fuel in this context. 

When calculating incremental costs in the context of a CCfD, carbon costs must be taken 

into account alongside the fuel costs. In contrast to the electricity sector, where CO₂ 

allowances are generally allocated via auction and thus have a full impact in the form of 

the allowance price, it must be borne in mind for industrial hydrogen applications that, 

until further notice, free allocations of emission allowances are also in place to prevent 

carbon leakage. 

Natural gas and CO₂ data with high temporal resolution are available as market data for 

calculating incremental costs. Until a liquid hydrogen market emerges, proxy indicators 

will need to be used. For the CfD, following extensive comparisons, the transaction-

based HYDRIX indicator from EEX for renewable hydrogen and the cost-based HYDEX 

Plus Blue indicator from E-Bridge are currently being used. However, the CfD also in-

cludes a provision allowing the calculation of differential costs to be switched to other 

indicators or market data if it creates a more robust or market-relevant data basis for 

calculating differential costs. 

The duration of CCfDs is a key advantage over other instruments, particularly those with 

yield profiles that are robust only in the short term. In light of experience gathered in the 

energy sector, 10 to 15 years are appropriate time horizons in this context. However, it 

is also conceivable to have various products with different durations (in typical capacity 

markets in the electricity sector, products with durations of one, four and 15 years are 

common – product differentiation that would also be sensible for CCfDs). 

Ultimately, only a state body or a body commissioned by the state can act as the coun-

terparty for the (long-term) CfD contracts. If the counterparty for the CCfDs is to be the 

state, either directly or indirectly, and the issue of special levies (due to the requirement 

for ‘use for the public good’, which is particularly problematic in the context of hydrogen 

policy) is to be avoided, the only option is funding from the national budget (and here, 

most likely, from the Climate and Transformation Fund).  

11.5.5. CCS support 

Context 

In addition to hydrogen, the use of carbon capture and storage (CCS) is also a crucial 

prerequisite for achieving climate neutrality, particularly in the industrial sector. Further-

more, CCS plays an important role in creating technical sinks, which are needed to offset 

emissions that cannot be avoided, or can only be avoided with great difficulty – for ex-

ample in the industrial sector – in the context of EU-wide climate neutrality, at least in 

the long term. 

CCS is also one of the more cost-intensive climate protection options. The cost situation 

depends on a range of very different factors: 
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• A large proportion of the costs can usually be attributed to investment costs and above 

all to the energy required for carbon capture. While there are a few processes that 

already produce high concentrations of CO2 (e.g. bioethanol production), many essen-

tial applications of CCS (e.g. the cement and lime industries, waste incineration) re-

quire capture costs of between 50 and 100 €/t CO2. The primary factor influencing 

these costs is the availability of a cost-effective supply of heat and electricity. Innova-

tions currently on the horizon may help to reduce these costs (slightly) further. For 

underutilised plants (such as gas-fired power plants), capture costs can amount to well 

over 100 €/t CO2. If CO₂ is to be captured from the ambient air (Direct Air Capture and 

Storage – DACCS), capture costs currently run to several hundred euros. 

• The cost of transporting CO₂ is dependent on the mode of transport (pipeline, rail or 

inland waterway vessel) and the distances involved (within the country). This raises 

difficult trade-offs. Rail transport is comparatively expensive (7 to 15 €/100 km for one 

tonne of CO₂), but offers great flexibility in terms of volume. The costs of pipeline 

transport (1 to 9 €/100 km) are only a fraction of those for rail transport (Mendelevitch 

et al. 2026). However, pipeline transport is confronted with considerable challenges in 

terms of capacity utilisation and the associated uncertainties. The distance component 

of domestic transport costs depends primarily on the locations of the emitting installa-

tions and their distance from suitable CO2 storage sites. In this regard, the availability 

of onshore storage sites in Germany can have a substantial impact on the costs in-

curred. 

• The storage of CO₂ and, where applicable, its transfer by ship or pipeline also incur 

significant costs. For offshore storage, costs of 100 to 150 €/t CO₂ are expected in the 

medium term (Mendelevitch et al. 2026). For onshore storage, costs of just under 

50 €/t CO₂ may be achievable. 

Figure 11-6:  Total costs of CO₂ emissions reduction as a function of the 

costs of capture as well as transport, transfer and storage of 

CO₂ 

 

Notes:  For the quantities of CO ₂ not captured, a capture rate of 90 % and a carbon price of EUR 100 were con-
sistently assumed. 

Source:  Oeko-Institut 
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Figure 11-6 shows the total costs of CO2 emission reduction or the necessary CO₂ costs 

for various combinations of the costs of capture, transport, transfer and storage of CO₂. 

For the entire technology chain, effective carbon prices of 200 to 300 €/t CO₂ or more are 

likely to be required for the implementation of CCS in the industrial sector. For the imple-

mentation of DACCS, on the other hand, the expected costs amount to around several 

hundred Euro. 

An effective policy mix 

The CCS ramp-up also involves the creation of an entirely new system or market. Here, 

too, this ramp-up cannot be achieved with a few mechanisms. Rather, it requires a sys-

tematic approach encompassing strategies and instruments across a wide range of pol-

icy areas (Figure 11-7). 

Figure 11-7:  Action areas of necessary policy mix for CCS ramp-up 

 

Source:  Mendelevitch et al. (2026) 
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• The domestic transport of CO₂ by pipeline has also been enabled by the amendment 

to the Act; transport by rail was already possible and is subject to the relevant safety 

regulations. 

• For the cross-border transport of CO₂, a wide range of measures under international 

law were necessary; these have now been almost fully implemented. 

 

Figure 11-8:  Structures of a prospective CO₂ network in Germany in 2045 

 

Source:  Oeko-Institut based on VDZ (2024) and Mottschall et al. (2024) 

 

With a view to the fundamental foundations of a CCS market, a very nuanced picture 

emerges (Mendelevitch et al. 2026): 

• The necessary certification frameworks have already been established to a very large 

extent through the close link between CCS and the EU ETS 1. The same applies to 

CO2 storage certification.  

• Fundamental issues relating to CO₂ infrastructures have not yet been adequately ad-

dressed. While there are certainly proposals for the structure of a future CO₂ network 

for Germany (Figure 11-8) and initial market surveys have been carried out, However, 

there has as yet been no clear decision to implement a regulated system for a future 

CO₂ network – an approach that will be necessary to address the wide-ranging issues 

involved in scaling up the infrastructure. Nor are there any corresponding planning 

processes or concepts in place for this, like a CO₂ core network. However, the infra-

structure issue is also complicated by the competition or coexistence of transport via 

pipeline, rail and inland waterway, for which robust solutions have yet to be found. In 
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this context, one attractive approach is the implementation of hub concepts for com-

bining pipeline and rail transport. Nonetheless, there is still much analytical, concep-

tual and implementation-orientated work to be carried out in this area. 

• To date, the demand with sufficient purchasing power for CCS applications has only 

been addressed through CCfDs in Germany. CCS projects are also eligible in the sec-

ond round of tenders for these CCfDs. However, this measure will not be sufficient to 

close the cost gap of EUR 0.3 to 2.2 billion per year arising for every 10 Mt CO₂ over 

the next 10 to 15 years. 

For all other action areas within the dimensions of ‘initiating the market development’ 

and ‘addressing the broader framework’ (Figure 11-7), there remains a very broad need 

for action. 

Proposal: A focused Contract for Difference for the CCS ramp-up 

A key feature of the CCS ramp-up is the particularly significant role played by spatial 

structures. In order to achieve cost savings in the CCS value chain, particularly with 

regard to transport modes and distances, it is essential to establish CCS ramp-up clus-

ters. Nationwide instruments that do not differentiate by region will therefore only be able 

to play a limited role. 

As part of a combined approach for the transport of CO₂ by rail and pipeline, with corre-

sponding hub structures, CCS development clusters could be defined and CCS CfDs put 

out to tender for these clusters. These should be designed to be significantly simpler 

than the current CCfDs – i.e. without using complex baseline systems – and should only 

compensate for the cost difference arising from CCS. Corresponding concepts are yet 

to be developed, but could be structurally based on the model outlined in chapter 11.5.4. 

  



Reform of the EU ETS 1 and industrial transformation  

 

135 

12. Summary and outlook  

Context 

As a mechanism for pricing greenhouse gas emissions, the EU ETS 1 is and remains a 

key policy instrument of EU climate policy in the energy, industry, and air and maritime 

transport sectors. At the same time, it is a key component of the European climate policy 

framework, which is closely linked to EU-wide and, in some cases, international target 

and commitment mechanisms at a higher level, as well as in other sectors (road 

transport, buildings, agriculture and waste management, and carbon sinks). Amend-

ments have been made to the overarching targets, with the EU’s target of reducing CO2 

emissions by 90 % by 2040 (using high-quality international carbon credits) being of par-

ticular note. This necessitates an adjustment of the quantities of emission allowances 

available under the EU ETS 1. However, it should be noted that changes to the emission 

reductions implemented under the EU ETS 1 also have an impact on the emission re-

ductions to be achieved in other sectors. 

In addition to these structural aspects, adjustments to the EU ETS 1 have repeatedly 

become necessary on the basis of practical experience, but also in light of the socio-

political, economic and international context, in order to keep the system operational and 

to ensure its compatibility with other EU economic and social policy objectives. The EU 

ETS 1 has been, is and will remain a system that is subject to frequent reviews and 

revisions. 

The forthcoming reform of the EU ETS 1 in 2026 is taking place against the backdrop of 

these requirements and will affect many different individual provisions of the EU ETS 1. 

Many of these individual provisions interact with one another, meaning that a holistic 

approach is always both sensible and necessary. The objective of this analysis is to 

provide a comprehensive basis for discussions on the forthcoming reforms of the EU 

ETS 1. 

Huge emissions reductions in the energy sector have led to a shift in focus within the 

scope of the EU ETS 1 towards emission-intensive industries. This is in terms of the 

necessary emissions reductions and the transition to transformative production pro-

cesses. These are key to achieving the goal of climate neutrality. The EU ETS 1 will be 

able to make an important contribution to this. Furthermore, companion policies are re-

quired to ensure the success of this industrial transformation in a comprehensive sense. 

EU ETS 1 reform: strategic guidelines and reform proposals  

Reconciling climate targets and competitiveness. The EU ETS 1 must be further 

developed in such a way that it keeps the 2040 and 2050 climate targets within reach, 

whilst at the same time making investment and industrial production in the EU econom-

ically viable. Both objectives are of equal importance. A mechanism that would reduce 

emissions primarily through the relocation of production rather than through investment 

would fail to serve its purpose. 

Taking account of different rates of transformation. Companies that have already 

invested need planning certainty. Necessary reforms must not undermine these projects. 

In instances where alternatives are not yet available or cost constraints are hindering 

investment, it is essential to establish the necessary technical, infrastructural, regulatory 

and economic frameworks as a priority. For at least a decade, the industrial transition 
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will also have to take into account the coexistence of transformative and conventional 

production processes, with a view to the upcoming modernisation cycles, in order to pre-

serve and make the best possible use of the existing ‘transition windows’ for efficient 

climate protection measures (in the sense of the opportunities for action over time result-

ing from these modernisation cycles). It is also important to consider that existing con-

ventional plants must generate the financial scope for transformative investments. A re-

form of the EU ETS 1 must take these four perspectives into account. 

Maintaining the scope of application and expanding it cautiously. Removing sectors 

from the EU ETS 1 shifts emission reductions and the incentives for them, where appli-

cable, into the scope of national instruments. This is not conducive to achieving objec-

tives within the European single market. Some expansions make sense: waste manage-

ment and indirect emissions from aviation can be integrated without destabilising the 

market. A short-term merger with the EU ETS 2 or the direct inclusion of sinks, in con-

trast, entails considerable operational risks; there is as yet a lack of reliable practical 

experience to assess or manage these. It is precisely here that the approach involving 

frequent reviews and revisions should continue to be pursued. 

Assessing interactions within the overall system. The EU ETS 1 is a fundamental 

element of the EU's climate policy framework. In the reform, a wide range of interactions 

must be taken into account as a matter of urgency – both with other climate instruments 

and between the mechanisms within the system. In order to achieve the common goal, 

it is essential that adjustments to the cap, the Market Stability Reserve (MSR) and free 

allocation are made consistently. 

Earmarking revenue. Revenue from the EU ETS 1 must be consistently used for the 

transformation of industry and the energy system and should not be channelled into the 

general budget.  

Aligning with the new EU targets. The 2040 climate target is to achieve a 90% reduc-

tion in emissions compared with 1990 levels, with at least 85% of this to be achieved 

through reductions within the EU, including CO2 sequestration via sinks. The emissions 

pathway must be adjusted accordingly. Initially, the greater short-term reduction potential 

in the energy sector makes it possible to maintain an ambitious pathway (a linear reduc-

tion factor of, for example, 4.4 % by 2035). By 2036 at the latest, the trajectory should 

stabilise to the point where the industry's transformation potential is taken into account 

and the conditions for transformation can be established. At the same time, this trajectory 

must align with the climate neutrality target set out in the European Climate Law.  

Integrating flexibility mechanisms. Article 6 of the Paris Agreement allows for the pos-

sibility of meeting up to 5 percentage points of the EU's 2040 climate target through 

international carbon credits. In addition to this, the potential for carbon sinks must be 

considered. Both options must be taken into account in the EU ETS 1. However, it is 

particularly important that they robustly rule out any risk to market integrity, as demon-

strated by past experience. Integration into the EU ETS 1 should take place exclusively 

via cap mechanisms or central gateways (e.g. the MSR), not through the use of interna-

tional carbon credits or removal credits to fulfil individual companies' allowance surrender 

obligations. It is clear that long-term allowances from negative emissions will continue to 

be necessary in order to offset residual emissions that are difficult or impossible to abate. 

These residual emissions include those originating in industry. 
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Ensuring market liquidity. The MSR should be calibrated using the TNAC formula so 

that it responds more quickly and effectively. In the long term, it addresses remaining 

industrial residual emissions. In the long term, it will address any remaining industrial 

residual emissions. The replenishment of the MSR could be used as a channel to intro-

duce credits from international mechanisms under Article 6 of the Paris Agreement and 

from sink projects into the EU ETS 1. 

Developing the method for calculating free allocation further. The current bench-

mark calculation, which forms the basis for free allocation, is no longer a suitable mech-

anism for the future. It should be replaced by a simple, linear mechanism. It should be 

replaced by a simple, linear mechanism. Industrial process heat requires its own fallback 

benchmark. This is particularly relevant for the chemicals industry. Changes are also 

possible with a view to free allocation in the context of introducing of CBAM (see below). 

Driving industrial transformation through a robust policy mix  

The EU ETS 1 is a necessary condition for the success of industrial transfor-

mation, but not a sufficient one. As well as the reform proposals outlined above, a set 

of companion policies is required. These policies will enable the necessary investment 

decisions and ensure the economic operation of installations. This policy mix comprises 

two levels: technology-specific measures, which cushion higher operating costs and en-

sure infrastructure expansion; and sector-specific measures for energy-intensive indus-

tries. 

Lead markets can create demand for climate-neutral basic materials. A step-by-step 

approach is recommended for their design: first, testing in large-scale projects, then a 

gradual roll-out to other areas. It is important to note that there is no single lead market 

– sectoral differences are crucial. In the case of cement, public procurement has the 

potential to make a substantial contribution to the transition, given that the public sector 

accounts for a significant proportion of demand in Germany.  

The time horizon is a crucial factor. In the short and medium term, lead markets pri-

marily address low-carbon alternatives that are already available – cements with a re-

duced clinker factor or secondary steel produced using green electricity – which are often 

available at little or no extra cost. The actual objectives of the lead markets – near-zero 

technologies such as DRI steel or CCS cement – are only gradually becoming available 

in significant quantities and should be addressed separately.  

Need for action regarding operating cost support: Targeted measures with a view to 

operating costs are required for each of the following three key decarbonisation path-

ways: 

• Electrification: Long-term measures are needed that are designed to ensure a more 

competitive and reliable level of electricity prices. These include measures such as the 

continuation of electricity price compensation and, on a transitional basis, an industrial 

electricity tariff. However, it is also crucial to considerably accelerate grid expansion 

and connection procedures (at the level of transmission grids and above all distribution 

grids), as well as to implement further measures to increase cost efficiency in the ex-

pansion and operation of the electricity system, in order to permanently reduce system 

costs and thus the need for subsidies from the governmental budget. 
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• Hydrogen: The ramp-up of the hydrogen economy requires a broad-based policy mix, 

not all elements of which have so far been pursued with the necessary intensity. The 

major role played by (regulated) infrastructure development and the supporting 

measures in the areas of planning and mitigating ramp-up risks are, and will remain, 

areas of action in which government involvement is indispensable. It is both useful and 

necessary to further develop or supplement the current Carbon Contracts for Differ-

ence into long-term Contracts for Difference that specifically offset, for hydrogen users, 

the cost difference between hydrogen and hydrogen derivatives on the one hand, and 

conventional energy sources on the other hand. 

• Carbon capture, transport and storage (CCS): The need for a comprehensive policy 

mix also applies to the CCS ramp-up. The areas requiring clarification and action are 

even broader here than for hydrogen. Only a clear policy decision regarding pipeline-

based CO₂ transport and storage as a regulated business can enable the necessary 

measures for the deferred refinancing of these infrastructures, which will initially be 

underused. The government bears a particular responsibility in this regard. For CCS, 

too, the introduction of specific Contracts for Difference is a useful approach to closing 

the cost gaps remaining outside the scope of EU ETS 1 and thereby also to harnessing 

learning curves and economies of scale. 

Investment support is necessary for many transformative production processes 

and their value chains: The focus here is on large-scale capital expenditure on novel 

application technologies and infrastructure. At least some of these investments will not 

fit within the usual modernisation cycles, particularly given their scale and risk profiles. It 

must be clarified in the short term whether the existing financing and implementation 

models are sufficient, and they must be improved where necessary. With regard to the 

CO₂ network, financing solutions must be put in place promptly to take the first steps 

towards establishing the initial sections of a core network. 

Supporting market protection: keeping European industry competitive 

The introduction of CBAM is a new and essential mechanism for ensuring effective pro-

tection against carbon leakage for European industry. However, it also establishes in-

centives for the international roll-out of greenhouse gas pricing instruments. It is imper-

ative that the system be tested over the coming years and developed further in various 

areas (exports, scope of coverage, valuation methods). Until reliable experience is avail-

able, a (time-limited) cap on the reduction in free allowances should be considered. 

The EU ETS 1 and its accompanying instruments are based on one fundamental condi-

tion: that the industry they are intended to transform remains in Europe. This prerequisite 

is no longer automatically guaranteed. The dominant drivers behind the recent declines 

in production are of a geo-economic nature: industrial subsidies, exchange rate policies 

and increasing protectionism. Through the diversion of exports, this has direct and indi-

rect effects on Europe. Climate policy instruments alone cannot offset this pressure; ul-

timately, targeted support measures in the areas of trade and industrial policy are also 

necessary. 
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