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The purpose of this report is to provide a summary of the key insights from CFM TRACTION 
project results in Germany and Poland. The project focused on refining the concepts 
and exploring socio-economic impacts of two policy instruments supporting industrial 
decarbonisation: Project-based Carbon Contracts for Difference (CCfDs) and Climate 
Contribution. The assessment was conducted in Germany and Poland to capture the 
impact of different national settings highlighting the similarities and differences between 
the two countries in terms of expected policy impacts. In particular two main assessments 
are of interest to compare, namely the scale of funding required for governments to 
implement the CCfDs and the distributional impact of the Climate Contribution. The 
report concludes with the summary of lessons learnt for the implementation of industrial 
decarbonisation policy for Europe as a whole.

Introduction
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Description of the CCfD mechanism
CCfDs are a project-based financial instrument through which the government would 
guarantee industrial companies developing innovative low-carbon projects a fixed carbon 
price level for emissions reductions below a benchmark baseline over a specified period.1 
The mechanism behind the CCfD is shown in Figure 1. When the realised carbon price is 
below the agreed upon CCfD reference price level, the government pays the company 
a premium on the carbon price. On the other hand, when the carbon price exceeds the 
CCfD reference price level the company pays the difference back to the government. 
Thereby, the CCfD acts as a hedging instrument by reducing the carbon-price risk for the 
companies and allowing for long-term financial planning.2

1 The analysis contained in this section is based on Richstein (2017), as well as research pursued under the Mistra 
Carbon Exit project. Full details of the analysis can be found in Richstein et al. (2021).

2 For more details on the design of CCfDs and their potential role in decarbonising European industry, see Richstein 
(2017) and Gerres and Linares (2020).
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CCfD mechanism 
Source: Richstein 2017
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Assessment of the impact of 
the CCfDs on financing cost

Figure 2 shows for the case of Germany the impact of CCfDs on financing cost of clean 
technology at the example of the steel sector. We compared the introduction of a CCfD 
to the introduction of a minimum CO2 price at EUR 30. We find that the CCfD enables 
investment into the clean technology at lower expected CO2 prices than a CO2 minimum 
price. In the low-cost scenario, investment into clean technology is already profitable at  
an expected CO2 price of EUR 77 compared to EUR 139 under a minimum CO2 price scheme. 
The reason is that the assumed minimum CO2 price level of EUR 30 is insufficient to cover 
even the incremental operational cost of the plant. Thus, the company runs the risk of 
investing, and of being in a situation where it is more profitable to cease operation, rather 
than produce. Hence, by insuring the companies against the risk of a fluctuating carbon 
price, as well as not producing at all, the CCfDs aid the transformation of the industrial 
sector. In addition, by doing so at lower expected carbon prices than a minimum CO2 price, 
CCfDs facilitate industrial transformation at a lower cost for the economy and consumers.
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Comparison of CCfD and CO2  minimum price – German steel 
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Source: Richstein (2021). See Table 1 in the Appendix for the full set of assumptions adopted for the analysis.
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Assessment of the 
CCfDs funding scale

Figure 3 presents the results of the assessment of the CCfD reference price per 
technology and sector in Germany and Poland. For each cost scenario, the price levels 
are indicated that would be needed for the CCfDs to cover investment costs in absence 
of any other support scheme. We can see that the price levels vary widely depending on 
technology, country as well as specific cost assumptions.3 

While the technology cost assumptions were similar for Germany and Poland, two 
notable differences are leading to significant divergence of projected CCfD costs 
between the two countries. These are driven by assumptions regarding power price 
developments, which are the key differentiating factor for technologies depending on 
large-scale use of electricity (i.e., decarbonised ammonia and steel), as well as capital 
cost differences, which are relatively more important for projects focused on the 
production of decarbonised cement. Whereas for Germany existing exemptions from 
levies and grid tariffs for energy-intensive industries were extrapolated into the future, 
in the Polish case these exemptions are historically smaller resulting in higher prices for 
energy-intensive industries (Bukowski & Śniegocki, 2014). Another factor is the higher 
wholesale market price. Due to the high share of emission-intensive coal power plants and 
increasing EUA prices, Polish wholesale price has shifted in the upper range of values for 
the European markets (Kasprzak 2020). However, we assume that gradual convergence 
towards low-carbon technologies, harmonisation of regulation in the EU and improved 
interconnections will lead to smaller power price differences in the future.

The difference by scenario is particularly large for ammonia, where large quantities of 
electricity are needed for the clean process. This suggests that it may be infeasible to 
support ammonia in this framework jointly with the other technologies using the same 
CCfD price level and that other ammonia-producing technologies may be supported 
simultaneously. On the other hand, steel and cement seem to be more viable and a price in 
the order of 60 EUR/tonne, as well as simultaneous support via other funding mechanisms 
as well as provision of affordable green electricity via Contracts for Differences 
for renewable electricity (CfDs) could be reasonable as a basis for CCfDs allocation 
mechanisms.

3 See Table 1 in the Appendix for the full set of assumptions adopted for the analysis.
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Figure 4 shows the evolution of the required CCfD funding scale by technology for 
the “Medium CO2 price” scenario as well as the “High CO2 price” scenario for Germany 
and Poland. In both cases, we consider the “Medium cost” case as this is our baseline. 
The increase in the carbon price in later years leads to a significant reduction in net 
government payments. The net payment flows eventually become negative, as carbon 
prices rise above the CCfD reference price levels. After 20 years, the installations are 
no longer covered by the CCfD scheme so that the government payment flows from this 
policy scenario are equal to zero after 2044.

The comparison between countries highlights that higher capital costs and electricity 
prices in Poland lead to higher costs of financing CCfDs in the long term compared to 
Germany, as well as diverging dynamics in the support intensity for different materials 
(especially those depending on the rapid increase in electricity consumption, e.g. for 
hydrogen production).

FIGURE 3

CCfD price per technology and cost scenario in Poland and 
Germany
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Figure 5 shows the impact of CCfDs on the overall cost of the transition. We consider a 
continuation of the expansion plan beyond 2025 for Germany and Poland such that by 
2035, 30% of material production is based on clean technologies. We estimate that in a 
benchmark without CO2 price but confidence in reliable remuneration for mitigation, 
the cost of this transition program (i.e. the present value of total payments to clean 
technologies) would amount to EUR 33 bn in Germany and EUR 16 bn in Poland. The 
introduction of CCfDs would substantially decrease the required scale of funding in both 
countries. Even in the case of a low future carbon price, the payment is estimated (for our 
reference case of medium cost) to be EUR 13 bn in Germany and EUR 10 bn in Poland, while 
it would be EUR 8 bn both in Germany and Poland in the case with the medium carbon 
price. In the scenario with the higher carbon price, the German government would gain 
revenue in the estimated amount of EUR 17 bn (positive net present value), while net costs 
for the Polish government would decrease to EUR 0.35 bn. 

FIGURE 4

Funding scale required to decarbonise 10% of the production of 
selected materials in Germany and Poland.
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Therefore thanks to the hedging nature of CCfDs, a combination of CO2 price and CCfDs 
can substantially reduce the costs of supporting the transition of basic materials by the 
government.

KEY TAKEAWAYS:

 – CCfDs lead to investment in clean technology at lower expected carbon prices than for 
commonly discussed minimum CO2 price levels;

 – Higher costs of capital and electricity in Poland compared to Germany lead to higher 
necessary expected CO2 prices irrespective of introducing the CCfDs;

 – CCfD introduction can significantly reduce the net present value of government funding 
for industrial transformation;

 – High carbon prices lead to positive cash flow for government in later periods;
 – Depending on carbon price development and technology costs, the net present value 

can become neutral or even positive for governments. 

FIGURE 5

Net present value (r = 0.8%) of government funding by CO2 price 
scenario for the medium cost scenario to decarbonise 30% of the 
production of selected materials in Germany by 2035.
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Description of the climate 
contribution mechanism

The climate contribution is a weight-based charge on basic materials like steel, cement, 
aluminium or plastic at the level of EU ETS benchmarks for the specific materials. These 
benchmarks will continue to be used for granting free allowance allocation and power 
price compensation to basic material producers as carbon leakage protection. The 
climate contribution is also levied on imported materials – including as part of products 
– but is not charged where the materials or products comprising these materials are 
exported.4

The liability is passed along the value chain and paid upon final consumption or at the 
point where a given intermediate producer decides to pay the contribution, because the
products are not exported to third countries which would allow for waving the liability. The 
climate contribution applies to the products regardless whether they are produced within 
the EU ETS system or outside of it.

Consistent carbon price: The combination of EU ETS with free allowance allocation and 
climate contribution creates a consistent carbon price incentive to benefit all mitigation 
options: Clean production processes, efficient material use and choice, and recycling. 
This incentive is currently largely reduced and uncertain due to the combination of free 
allowance allocation and international tradability of products. Combining free allowance 
allocation with a climate contribution ensures that the value of free allowances currently 
granted for free to industry is captured and can be used to fund climate action and post-
COVID recovery. 

4 For more details on the design of the climate contribution and its comparison with the border carbon adjustments, 
see Brzeziński and Śniegocki (2020).

Climate 
Contribution
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Credible carbon leakage protection: Current concerns about free allowance allocation as 
carbon leakage protection result from confl icting interests on the level of free allocation 
that is granted. These confl icts can be resolved and the credibility of free allowance 
allocation as carbon leakage protection secured by adding a climate contribution. 

– Without a climate contribution, the environmental considerations motivate 
policymakers to decrease free allowance allocation as it reduces the carbon price 
signal and thus the environmental effectiveness of EU ETS. This is resolved with a 
climate contribution, as it reinstates a consistent carbon price signal. 

– Without a climate contribution, the fi scal interests motivate policymakers to reduce 
free allowance allocation to capture the revenues from emission allowances for 
public purposes. This is resolved with a climate contribution that generates revenue 
which recovers the loss of funds resulting from the free allocation.

– Without a climate contribution, there is concern that a declining EU ETS cap will 
not provide suffi  cient allowances for clean production processes to capture their 
incremental costs. This is resolved with a climate contribution, providing revenue to 
either purchase allowances under EU ETS to be granted for free to clean production 
processes or to directly fund their incremental costs. 

FIGURE 6

Outline of a Climate 
Contribution 
mechanism

Liability
passed on

Manufacturing

Charge
levied

Materials production

Manufacturing

EU ETS

Materials production

Liability
created

EU ETS

Materials production

Liability
created

European Union

Incentive to reduce 
carbon intensity
of production

Liability
passed onpassed on

Manufacturing

Charge
levied

Incentive to choose
less carbon intensive 

inputs

Incentive to choose
less carbon intensive 

goods

Liability
acquitted

Climate Contribution

Rest of the world

Liability
created

Liability
created

Source: Brzeziński and Śniegocki 

(2020)



10

Legal and administrative feasibility: The climate contribution can build on the legal and 
administrative experience from excise charges. The border adjustment for the climate 
contribution (levied also on imports while waived on exports) is fully aligned with WTO 
principles, because the charge is only based on the weight of the material. Thus the climate 
contrubution avoids the concerns of lack of compatibility with WTO and the difficulties 
in terms of administative implementation which emerge in the case of alternative border 
carbon adjustments based on the carbon emissions or costs incurred at production. 

Assessment of revenues 
from the climate contribution 
on the EU level

Given that climate contribution is designed to complement the EU-wide free allocation 
within the EU ETS, it is useful to assess the scale of potential revenues at the level of 
Europe as a whole.5 At carbon price equal to 30 EUR/t, we estimate that the total revenues 
will reach EUR 21 bn, with more than EUR 11 bn coming from imports coverage. This 
revenue  can be used for funding climate action, including covering CCfDs costs.

5 The results in this section are based on methodology from Pauliuk et al. (2016) and analysis in Stede et al. (2021)
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This calculation does not take into account likely demand-side response resulting from 
the increase of materials price in the EU, which can decrease the total revenue stream to 
c.a. EUR 17 bn. Contributions resulting from steel consumption will generate the highest 
revenue (over EUR 9 bn), with plastics, aluminium and cement also providing significant 
revenue streams.

Assessment of the distributional 
impact of the climate contribution

Figure 8 represents the impact of a climate contribution at a carbon price of 30 EUR/
tonne on consumption expenditures of households by income level – Poland and Germany 
for 2015.6 The graph shows that in both countries the impact is not only very contained 
(below 0.5%) but also progressive. This means that high-income households would spend 
a relatively larger share of their disposable income than low-income households to 
cover the increased prices of goods resulting from introducing the climate contribution. 
Moreover, the estimates are likely to be an upper bound of actual household expenditure, 
since neither changes in household demand nor changes to the composition of products 
in response to the carbon price incentives are taken into account. In reality, firms are 
likely to reduce material consumption through material efficiency, which would decrease 
overall household expenditure. Hence the true effect may be significantly lower than the 
upper bound for potential cost increases reflected in Figure 8. The initial analysis also 
suggests that the relative impact of consistent carbon pricing in basic materials on final 
expenditures will be somewhat stronger in Poland than in Germany, which could reflect 
lower prices for products due to lower retail mark-ups related to branding or labour costs.

6 The results in this section are based on methodology from Pauliuk et al. 2016 and analysis in Stede et al. (2021)
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KEY TAKEAWAYS:

 – A Climate Contribution can generate around EUR 17-21 bn of revenues in Europe, which 
can be used for funding climate action, including covering CCfDs costs;

 – In both countries, the impact of carbon pricing on consumption is not only small 
(less than 0.5% of household expenditure) but also progressive, as the structure of 
consumption is more material-intensive for higher-income households.

 – While the impact of carbon pricing is progressive within the countries, i.e. a country 
with a higher level of income (e.g. Germany) may expect a slightly lower impact impact of 
carbon pricing on the household budgets than a country with lower income (e.g. Poland).
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As the European material sector enters the new decade, there is an urgent need to 
overcome the current investment limbo. Further involvement in conventional projects 
becomes non-viable given prospects of mid- and long-term decarbonisation targets 
driving carbon-intensive producers out of the market. At the same time, without clarity 
regarding market conditions and regulatory framework between the current state and 
fully decarbonised material sector, investment in innovative low-carbon technologies and 
business models remains too risky for most companies. This delay in scaling up climate-
friendly innovation poses several risks. Without rapid scale-up of new, low-carbon 
solutions in the 2020s, decarbonising material sector in 2030s and 2040s may be much 
more challenging. Without new investments opportunities, existing industrial clusters 
face structural decline due to inability to adapt to increasing carbon prices. Finally, 
without the policy framework supporting transformative industrial and circular economy 
investments, the potential of unprecedented post-COVID recovery packages to support 
rapid decarbonisation of the material sector across the EU will not be realised.

To ensure robust foundations for achieving climate neutrality in the long term, the EU 
policy should provide incentives to decarbonise:

 – across materials – to avoid artificial and inefficient resource substitution 
between different materials, and to ensure that Europe develops a broad set of 
decarbonisation options for all material markets,

 – across mitigation options – to enable the most efficient and effective combination 
of supply- and demand-side measures, in particular utilising the potential of circular 
economy solutions to deliver emission cuts, improve the resilience of supply chains 
and decrease the total scale of adjustments required on the supply side,

 – across European countries and regions – to make sure that the climate policy does 
not lead to new divisions between North and South, West and East, and to enable 
just transition in carbon-intensive local economies.

Conclusions 
Lessons learned for  
Europe as a whole
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Achieving these multiple targets is possible only with a well-tailored, dynamic mix of 
policy instruments (Neuhoff et al. 2019). Within CFM TRACTION project, we have focused 
on two challenges:

 – addressing regulatory and market risks, especially in the short-term, by providing 
Carbon Contracts for Difference for low-carbon solutions,

 – ensuring cost-competitiveness of climate-friendly options while systematically 
addressing carbon leakage risks – by introducing  a climate contribution to 
complement free allocation within the EU ETS.

The assessment of CCfDs shows that given their nature of hedging instrument, the 
contracts can decrease the carbon price level required to achieve viability of low-carbon 
investment projects, thereby facilitating the transition at lower costs for society. The 
contracts also reduce the scale of public funding required to support the transition. 
Results are comparable for Germany and Poland, with electricity price being the key cost 
driver. This indicates the importance of continued policy focus on enabling investments in 
projects producing large amounts of low-carbon electricity needed for the transformation. 
In particular, it seems promising to combine CCfDs with CfDs to hedge investors against 
electricity price volatility. Given an uneven potential for generating large volumes of cost-
competitive electricity across Europe, as well as the inability of electrification to address 
some of the industrial emissions (e.g. process emissions in cement industry), it is also 
worth considering applying the CCfDs to a broad set of technological options both on 
supply (e.g. CCS) and demand (e.g. recycling) side.

The assessment of the climate contribution confirms its limited impact on final 
consumers’ budgets. Furthermore, the progressive nature of carbon pricing of materials 
in both countries, together with the possibility of recycling significant revenue generated 
by the instrument, suggests that it is possible to introduce the climate contribution in a 
socially acceptable way.

While the two instruments may provide crucial incentives to decarbonise the European 
material sector, they should be considered as a part of a broader policy framework, 
including dedicated innovation funding, green public procurement and gradual 
introduction of product standards.

Given that 2020 saw a rapid acceleration of policy discussion on the decarbonisation of 
the European industry, the CFM TRACTION project results should be seen not only as a 
basis for national-level initiatives but also – and perhaps primarily – as a contribution to 
the debate on a fast-developing EU-wide policy framework for the materials sector. 
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Assessment results suggest that such a framework will need to take into account both 
efficiency and inclusiveness of climate action. While CCfDs and climate contribution 
ensure incentives to rapidly scale-up climate-friendly material solutions, their timely and 
equitable implementation across Europe requires enabling framework for countries and 
regions which are catching up in terms of industrial transition. This includes:

 – providing access to low-cost financing options, e.g. through the European 
Investment Bank or the Recovery and Resilience Facility,

 – ensuring balanced geographical coverage of the crucial infrastructure enabling 
decarbonisation (electricity, low-carbon gas networks, etc.),

 – ensuring that regulatory framework (e.g. state aid rules) provide flexibility regarding 
technology choices, allowing countries to fully utilise their potential to deliver 
decarbonised materials,

 – supporting joint research and innovation initiatives in the area of industrial 
decarbonisation and circular economy,

 – providing a long-term policy roadmap for the EU to achieve a climate-neutral 
materials sector.



16

Brzeziński, K. and A. Śniegocki (2020), 
Climate Contribution and its role in 
European industrial decarbonisation,  
Climate Friendly Materials Platform Policy 
Brief, Climate Strategies.

Bukowski, M. and A. Śniegocki, (2014), 
Electricity and Industrial Competitiveness, 
report prepared by WISE for the Forum for 
Energy Analysis (FAE).

Chiappinelli, O., Erdmann, K., Gerres, 
T., Haussner, M., Juergens, I., Neuhoff, 
K., Pirlot, A., Richstein, J.C. and Y. Chan 
(2020), Industrial Innovation: Pathways to 
deep decarbonisation of Industry Part 3: 
Policy implications. Report prepared by 
ICF Consulting Services Ltd and DIW Berlin 
for the EU Commission (DG CLIMA).

Ismer, R., Neuhoff, K. and A. Pirlot 
(2020), Border Carbon Adjustments and 
Alternative Measures for the EU ETS: An 
Evaluation, DIW Discussion Papers 1855.

Kasprzak, M. (2020), Poland’s 
wholesale electricity prices rise 
to the highest in Europe, Ember 
commentary, https://ember-climate.
org/commentary/2020/10/23/polands-
electricity-prices-rise-to-the-highest-in-
europe/.

Gerres, T. and P. Linares (2020), Carbon 
Contracts for Differences: their role in 
European industrial decarbonisation, 
Climate Friendly Materials Platform Policy 
Brief, Climate Strategies.

Neuhoff, K., Chiappinelli, O., Gerres, T., 
Haussner, M., Ismer, R., May, N., Pirlot, A., 
and J. Richstein (2019), Building blocks 
for a climate-neutral European industrial 
sector: Policies to create markets for 
climate-friendly materials to boost EU 
global competitiveness and jobs, Climate 
Strategies Report.

Pauliuk, S., Neuhoff, K., Owen, A. and 
R. Wood (2016), Quantifying Impacts of 
Consumption Based Charge for Carbon 
Intensive Materials on Products, DIW 
Discussion Papers 1570.

Richstein, J.C. (2017), Project-Based 
Carbon Contracts: A Way to Finance 
Innovative Low-Carbon Investments, DIW 
Discussion Paper 1714.

Richstein, J.C. (2021), Project-Based 
Carbon Contracts for Difference: 
Financing Innovative Low-Carbon 
Investments, DIW Discussion Paper, 
forthcoming.

Richstein, J.C., Kroeger, M., Lettow, F., 
and K. Neuhoff (2021), A cost-assessment 
analysis of CCfDs for Germany, Technical 
report, forthcoming.

Stede, J., Pauliuk. S., Hardadi, G., and 
K. Neuhoff (2021), Carbon pricing of 
basic materials: Incentives and risks 
for the value chain and consumers, DIW 
Discussion Paper (forthcoming).

References

https://ember-climate.org/commentary/2020/10/23/polands-electricity-prices-rise-to-the-highest-in-europe/
https://ember-climate.org/commentary/2020/10/23/polands-electricity-prices-rise-to-the-highest-in-europe/
https://ember-climate.org/commentary/2020/10/23/polands-electricity-prices-rise-to-the-highest-in-europe/
https://ember-climate.org/commentary/2020/10/23/polands-electricity-prices-rise-to-the-highest-in-europe/


17

Table 1  contains the assumptions adopted  for the analysis on CCfDs for Germany and 
Poland.

TABLE 1

Assumptions used for CCfDs cost assessment analysis for 
Germany and Poland
SECTORS

Steel, cement, ammonia

INVESTMENT TYPE

Brownfield

CCfD PERIOD

20 years

CONVENTIONAL TECHNOLOGY

Blast furnace (Steel), Rotary kiln (Cement),  
Steam cracker (Ammonia)

INNOVATIVE TECHNOLOGIES

Hydrogen direct reduction (Steel), CCS + Oxyfuel 
(Cement), Hydrogen electrolysis (Ammonia)

CARBON PRICE SCENARIOS

 – High carbon prices (166 Euro by 2045), 
 – Medium carbon prices (80 Euro by 2045), 
 – Low carbon prices (58 Euro by 2045)

COST SCENARIOS

 – High Cost (120% investment cost; power price 
65 EUR/MWh in DE, 80 EUR/MWh in PL), 

 – Medium Cost (100% investment cost; power 
price 50 EUR/MWh in DE, 65 EUR/MWh in PL),

 – Low Cost (80% investment cost; power price 35 
EUR/MWh in DE, 50 EUR/MWh in PL),

COST OF CAPITAL

Risk-free rate for Germany: 0.8% 
Risk-free rate for Poland: 3.1%
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