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Playing by new rules: how the  
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When the Carbon Border Adjustment Mechanism 
(CBAM) is introduced in October 2023, importers  
of goods into the European Union (EU) will have to  
start reporting on the emissions embedded in their 
products. From 2026, they will have to start  
paying for them. 

The CBAM, the first mechanism of its kind 
to be introduced anywhere in the world, 
aims to prevent EU producers, who have 
been paying a price for their emissions in 
the EU’s trading system, from being put at a 
competitive disadvantage to imports from 
countries where carbon is not priced. The 
consequences will be vast. The CBAM’s 
initial effect — over the next five years or 
more, depending on the sector — will be 
to reconfigure international trade flows. 
In the longer term, it will put pressure on 
other economies to cut their emissions. 

As the CBAM is fully implemented, commodity 
and product prices in the EU are likely to rise. 
This should incentivise investment in carbon–
reducing technologies in exporting countries, 
as low–carbon producers see opportunities 
to capture higher margins in the EU market.

Some countries may also start to 
introduce carbon prices of their own or 
to raise their existing prices. The CBAM 
is expected to generate more than US$9 
billion a year in revenues from all targeted 
sectors by 2030. Part of that money will 

go into the coffers of EU member states, 
while part will be redistributed to low–
income EU trading partners to incentivise 
decarbonisation initiatives. By following 
the EU’s lead and imposing a carbon 
price in their own jurisdictions, other 
countries can collect that revenue for 
themselves, rather than let the EU take it.

However, the CBAM has faced significant 
criticism from many sides. Countries such as 
China and India see it as a protectionist trade 
measure. Businesses and governments worry 
that its implementation will be imprecise, 
because of the complexity of verifying the 
emissions embedded in imports. And there 
are concerns about its effectiveness in 
actually encouraging low–carbon investment.

In this edition of Horizons, we explore the 
likely impacts of the CBAM as it is fully 
implemented over the coming decade and 
beyond. We focus on three representative 
value chains – steel, hydrogen and oil – to 
draw conclusions that will also apply to a 
range of other commodities and products.
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Figure 1:  
CBAM in brief

The EU CBAM seeks to address the risk of carbon leakage by ensuring equivalent carbon 
pricing for imports and domestic products. Meanwhile, the mechanism also encourages 
producers from third countries to use technologies that generate fewer emissions.

The initial scope is mostly limited to embedded emissions in basic materials and key  
intermediates. The EU will assess:

1.  Whether to extend CBAM coverage to organic chemicals and polymers. 
2.  The methodology for including indirect emissions.
3.  The possibility of covering more downstream products.

When will you pay?

October 2023
Transitional period
Importers only have 
reporting obligations, 
without financial 
obligations. 

Initial sectors covered Sectors to be covered by 2030

January 2026
Payments start
Importers start 
to face financial 
obligations, 
which will ramp up 
progressively.

By 2030
Extension
EU aims to extend 
the CBAM to all 
sectors covered by 
the bloc’s Emissions 
Trading System.

2034
Full implementation
The CBAM will reach 
full effect by 2034 in 
the initial sectors. 

• Electricity
• Hydrogen
• Cement

• Fertilisers
• Aluminium
• Iron & steel

• Oil refining
• Upstream 
    (fuel combustion)
• All metals

• Pulp & paper
• Glass & ceramics
• Acids & organic

chemicals

• Aviation
• Maritime
• Lime

And how much?

The CBAM certificate is determined by the embedded emissions of the imported products  
and the CBAM rate. 

CBAM certificates are based on  
weekly EU ETS prices.

EU importer declares embedded 
emissions and surrenders the 
corresponding number of certificates.

If a carbon price has been paid 
effectively in a third country, the 
corresponding cost can be deducted. 

CBAM 
certificate 

price/EU 
ETS price

Carbon price 
in export 
country

Effective 
rate under 

CBAM

Amount to pay

What you should know about the Carbon Border
Adjustment Mechanism (CBAM)
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EU producers will be affected too

Exporters into the EU will pay the CBAM 
based on the embedded emissions of the 
products they are selling, with a rebate 
for any carbon price that has already been 
paid in the country of origin. When it begins 
in October 2023, there will initially be no 
direct financial impact. Exporters to the EU 
will have to start reporting the emissions 
embedded in their products or face hefty 
fines of up to US$50/tonne of carbon 
dioxide equivalent (CO₂e) if they fail to do 
so. The CBAM fee will be charged for the 
first time from January 2026, ramping up to 
its full level by 2034 for the initial sectors.

Producers in the EU have already been 
subject to a carbon price since 2005 under 
the EU Emissions Trading System (EU ETS). 
However, to avoid disadvantaging trade–
exposed commodities, they have been 
largely exempted from actual payments by 
being given free emissions allowances.

The CBAM will start with a few selected 
commodities to test the system and its 
global impacts. As it is ramped up and 
extended to more commodities and 
sectors, EU producers will lose their 
right to free emissions allowances, until 
both local producers and importers pay 
a full carbon price on their emissions.

Over time, the CBAM  
will establish carbon as  
a new cost factor in 
international trade

Over time, the CBAM will establish carbon 
as a new cost factor in international trade. 
The cost will be significant: the CBAM 
price will be the same as the allowance in 
the EU ETS, which traded above US$100/
tonne CO₂e for most of 2023 – around four 
times the global average cost of carbon.

 |   Playing by new rules: how the CBAM will change the world4



A shift in global steel  
trade patterns

Iron and steel are very energy– and 
carbon–intensive commodities to 
produce, accounting for nearly 6% of 
the EU’s total emissions. They will be 
among the first sectors covered by 
the CBAM, corresponding to about 4% 
of the EU’s total imports by value.

The CBAM and the loss of free allowances 
for domestic producers in the EU ETS 
will push up steel costs and prices in the 
European market. Both domestic and foreign 
steel producers selling in the EU will face 
greater pressure to invest in higher–cost 
low–emission technologies, such as carbon 

capture, utilisation and storage (CCUS), 
hydrogen and increased energy efficiency. 

For steelmakers in the EU, production 
will become more expensive.

For exporters, one initial response is likely 
to be a reorganisation of sales to direct 
lower–emissions steel to the European 
market, while higher–emissions production 
is diverted to markets without carbon 
fees. The EU plans to monitor and address 
these strategies, but it does not have a 
concrete action plan to prevent them. 

As the CBAM moves to full implementation in 
2034, it will gradually increase the incentive 
for exporters to invest in emissions reduction 
technology so they can sell more into the EU.

Source: Wood Mackenzie, Global Trade Tracker

Figure 2: Which 
exporting countries 
will feel the pain? If there were no sanctions, 

Russia could export to the EU, 
as production cost advantages 
outweigh carbon cost growth

The UK is least impacted 
by the CBAM, with high 
domestic carbon prices

The US could increase 
exports to the EU, given 
the minimal CBAM impact 
from lower production 
emission intensities

Turkish exports are 
likely to weaken, as less 
emission–intensive 
plants are the ones 
with much higher 
production costs

Asian countries are most likely to divert 
steel products to other destinations or 
keep them for domestic usage. That said, 
producers at the lowest end of the cost 
curve could maintain export to the EU

Trade maintained

Trade diverted 

Export to EU/total steel production

Export/total steel production

Production more emission–intensive 
than the EU ETS average

Production less emission–intensive 
than the EU ETS average
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Wood Mackenzie estimates that by the 
end of the phase–in period, the cost of the 
CBAM for some of the key exporters to the 
EU could exceed US$275/tonne of finished 
steel. For reference, in 2022, the average 
import price of steel products covered by 
the CBAM was around US$1,450/tonne. 
The CBAM fees could increase the cost of 
delivered steel to the EU by about 56% for 
India and about 49% for China in 2034.

Figure 3:  
CBAM–induced 
increase in the cost  
of delivered steel to 
the EU by 2034

In the early stages of CBAM implementation, 
higher prices in the EU will enable some low–
cost foreign producers to maintain exports 
to Europe. Over time, however, the growing 
carbon cost will erode the competitive 
advantage of many non–EU producers, making 
the EU a less economically attractive export 
destination for higher–emitting steelmakers. 

Carbon will be a new and increasingly 
important cost component of international 
trade. Initially, the CBAM will cover only raw 
materials and simple goods. But we expect 
that, as the policy evolves, more downstream 
products and finished goods will be covered. 

Fees could increase the cost 
of delivered steel to the EU 
by about 56% for India and 
about 49% for China

Production cost Carbon cost

Unit: US$/t finished steel

*Both domestic carbon cost and the CBAM are considered in the carbon cost assessment.

Source: Wood Mackenzie

EU ETS prices are US$128/tCO₂e and US$158/tCO₂e for 2026 and 2034, respectively.

Collateral damage should be expected, not 
only in the higher costs that will be inevitably 
passed on to European end–users, but also 
in the additional strains on industrial supply 
chains. The widespread use of steel products 
across a broad range of technologies in 
the energy sector, including wind turbines 
and electric vehicles, puts them at the 
centre of the transitioning world. The CBAM 
is intended to ensure a fair transition in 
the EU and globally, but an unintended 
consequence could be to make the transition 
in Europe more expensive than elsewhere. 
In a high–price environment, an additional 
cost could result in political backlash. 
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Sizeable opportunities in the 
low–carbon hydrogen trade

Growing EU demand will push the global 
hydrogen and ammonia industries to 
decarbonise. Through its REPowerEU 
targets, by 2030, the EU aims to produce 10 
million tonnes and import 10 million tonnes 
of hydrogen produced using renewable 
energy each year. The CBAM will put an 
additional incentive in place and stimulate 
imports of low–carbon hydrogen and its 
derivatives. Carbon–intensive hydrogen and 
derivatives from countries with low–cost 
feedstock may still remain competitive into 
the EU, but grey hydrogen, produced from 
steam methane reformers, will likely be 
increasingly diverted to other markets.

Ammonia and fertilisers will be central to 
low–carbon hydrogen strategies. Ammonia 
is used as a hydrogen carrier, as it has a 
higher volumetric energy density than 
liquid hydrogen – meaning more energy can 
be transported via ammonia for the same 
volume than in the form of liquid hydrogen 

– and has some transportation and storage 
infrastructure already in place. We expect 
traditional ammonia to be the largest 
consumer of low–carbon hydrogen until the 
mid–2030s, when power will become the 
top offtake sector. Fertilisers are currently 
the largest end–use for ammonia and are 
likely to remain so until 2050 at least.

With the CBAM being phased in and EU 
ETS free allowances being phased out, 
grey hydrogen will no longer be the most 
economically attractive production process. 
As carbon costs rise, grey hydrogen 
will eventually become more expensive 
in terms of levelised cost of hydrogen 
(LCOH) than the two key low–carbon 
technologies: green hydrogen, produced 
by electrolysing water, and blue hydrogen, 
produced from natural gas with carbon 
capture. Producers both inside and outside 
the EU will be forced to look for lower–
emission routes for producing hydrogen. 
The following chart shows the countries 
that we expect to be major hydrogen 
producers in 2036 and the cost by process.

US*

US

UK

US*

0                       1                       2                       3                       4                       5                       6                       7                       8

Norway

Australia

Australia

Australia

Spain
Brazil**
Spain

Norway

UK

UK
Spain
Norway

Figure 4: LCOH  
and carbon cost  
by country, 2036

Electrolytic – green

SMR+CCS – blue

SMR – grey

Carbon cost

**Brazil is not competitive when it comes to blue and grey hydrogen. 

Source: Wood Mackenzie

*Tax credits 45V and 45Q are not included in the US LCOH. 

$/kg H2
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Europe’s gas price crisis, fuelled by 
Russia’s war on Ukraine, has challenged 
the economics of blue hydrogen projects 
(see Horizons – Stick or twist: should gas 
resource holders target LNG exports or blue 
ammonia?). By 2036, however, we expect 
blue hydrogen to be the most competitive 
technology from a range of non–EU 
sources, including the US and Australia.

The cost effect of the CBAM on blue 
hydrogen will be relatively minor, at less 
than 20 US cents per kilogram, as CCUS 
can trap over 90% of carbon emitted 
from point sources. The cost of capturing 
carbon from hydrogen plants is also 
relatively competitive and is likely to drop 
below US$50/tonne in the next decade.

In the 2040s, as technology matures 
and renewable power becomes less 
expensive, the LCOH for green hydrogen 
is likely to continue to decrease and 
become as competitive as that for blue. 

In the ammonia market, gigawatt–scale 
projects targeting exports from leading 
renewable energy producers (Australia, 
Norway and the Middle East) will emerge 
by the 2030s, driving a major shift in trade 
flows. Markets such as the EU, which are 
targeting decarbonisation and depend on 
ammonia imports, will eventually push for 
low–carbon domestic supply. However, there 
will be a transition period in which the EU is 
likely to remain dependent on imports and 
will buy low–carbon ammonia from the most 
competitive suppliers, such as the US.

The CBAM could have unintended 
consequences in some sectors including 
fertilisers, and lead to a political backlash. 
Fertiliser demand is very price sensitive. In 
2022, when soaring natural gas prices drove 
up the cost of fertilisers, farmers reduced 
their use, hitting crop yields and reducing 
food supply. In a similar way, the CBAM could 
unintentionally lead to higher domestic 
food prices, unless the EU puts in place 
the right safeguards or incentives to invest 
in new, more advanced decarbonisation 
technologies for hydrogen production. 
For example, the EU could emulate the US 
Inflation Reduction Act’s 45V production 
tax credit to give a significant boost to 
low–carbon hydrogen production.

The LCOH for green  
hydrogen is likely to  
continue to decrease 
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Oil producers and refiners have 
strategic choices to make

While the oils value chain is not one 
of the initial sectors covered by the 
CBAM, Wood Mackenzie expects oil 
production and refining to be included 
in 2028 and fully covered by 2036.

The crude oil and refined products markets 
are highly liquid, so trade patterns respond 
swiftly to changes in cost structure. We 
expect that total net imports of crude and 
middle distillate into the EU will not be 
jeopardised by CBAM implementation. But 
some trade flows will change, depending 
on carbon intensity and domestic 
carbon pricing of exporting countries.

The CBAM will increase the cost of doing 
business in the EU by stacking up carbon 
charges along the oil value chain. EU 
refiners will face increased feedstock 
costs. European crude production, which 
typically has lower embedded emissions, 
is unlikely to increase sufficiently to meet 
the EU’s needs. EU refiners will also have to 
pay for the EU ETS on their own emissions.

The costs of imported crude and 
wholesale refined products will increase 
as the CBAM tariff is passed onto EU 
consumers. Full CBAM implementation 
could boost crude and refined product 
prices by up to US$5/barrel, adding 30 
euro cents per litre to costs at the pump.

One potential impact of the CBAM will be on 
Russia’s crude exports. Such imports into 
the EU are currently blocked by sanctions 
imposed after Russia’s invasion of Ukraine. 
But even if the sanctions are lifted, the CBAM 
could restrict those exports. These Russian 
crudes are quite emissions–intensive to 
produce, meaning they would face relatively 
high CBAM costs, which could support 
continuing long–haul exports to Asia rather 
than the shorter journey to Europe.

Crudes with low emission intensities could 
increase their market share in the EU. For 
example, the CBAM would increase the 
cost of the US West Texas Intermediate and 
Middle Eastern crudes by less than US$1/bbl, 
making them competitive against regions 
with more carbon–intensive production 
processes, such as West Africa and Russia.
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*UK crudes, such as Forties, will not pay the CBAM, according to our forecasts, as they will be subject to a higher carbon price at home.

Source: Wood Mackenzie

Figure 5: Which oil 
producers are likely to 
be hit by the CBAM?
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Figure 6: How will 
global oil flows shift 
after CBAM?

Source: Wood Mackenzie

The EU will remain an attractive market 
for those investing in carbon abatement 
technologies and for crudes that generate 
fewer emissions during the production 
process. Optionality will be an advantage 
for exporters. For example, Middle Eastern 
producers will look to maximise the value 
of their crude, which has relatively low 
production emissions, in the EU market. 
In contrast, their distillate exports, 
which have relatively high production 
emissions, will target other deficit markets, 
such as Latin America and Africa.

Given this scenario, carbon abatement 
technologies are likely to become increasingly 
important for oil refiners. We forecast 
carbon capture and storage on refineries 
to cost around US$90/tCO₂e in 2036, while 
the carbon price in the EU by then is likely 
to be more than US$150/tCO₂e. With the 
introduction of the CBAM and carbon prices 
rising, exporters will be willing to invest in 
carbon abatement to make their exports more 
attractive and incur a reduced CBAM tariff 
in the low–carbon, high–price EU market.

US

Africa

EU

Russia & Caspian

AsiaMiddle East

If sanctions are lifted some Russian crude 
and product exports will return to the EU – but 
probably in lower volumes than before CBAMThe US will continue to export light crude 

and products to the EU, offsetting the 
decrease in trade flows from West Africa

The CBAM levy on African crudes 
will reshuffle trade towards more 
economically–attractive markets

The Middle East will stand as the 
main heavy crude exporter to 
the EU, benefiting from the low 
CBAM, as its crudes are relatively 
low emission to produce

Declines in domestic 
crude production and 
low forecast carbon 
prices make Asia a 
more attractive market 
than the EU for Russian 
crudes, particularly 
for refined products

Trade maintained

Trade diverted
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Strategic responses and  
global implications

The CBAM will drive the world further down 
the path towards decarbonisation, with the 
effects being felt globally. Initial reactions 
could result in a significant reshuffling 
of trade flows, which could stretch over 
a decade. Higher costs will drive exports 
toward more attractive markets. 

Following this, non–EU producers will 
be incentivised to decarbonise their 
operations to take advantage of openings 
in the newly created low–carbon markets 
of the EU. Businesses and governments 
can adopt strategies to mitigate the 
effects of higher carbon costs and 
capitalise on new opportunities.

Global implications

• Hydrogen producers: Low–carbon 
hydrogen and its derivatives will become 
more economically attractive than 
their traditional, carbon–intensive 
counterparts. Producers should try to get 
ahead of the game by investing in blue 
and green hydrogen to capture a share of 
the large EU market.

• CCUS developers should act early to 
scale up capacity and benefit from higher 
global demand for decarbonisation 
technologies.

Outside the EU

• Steel exporters will be squeezed by  
high CBAM costs, which could result in 
some shortages and a more costly  
energy transition in the EU. For example, 
Asian steel producers will see their 
margins reduced when importing into  
the EU. If they want to retain access to  
the EU market, they should decarbonise  
their operations.

• Crude producers with optionality can 
maximise value by sending low–carbon 
exports to Europe and carbon–intensive 
oil and products to other regions.

• Refiners will leverage their position, 
trying to capture high value in the EU 
for their lower–emissions products, 
while diverting carbon–intensive 
products to other regions. Eventually, 
the best strategy will be to invest in 
decarbonisation technologies to capture 
an attractive high–price market in the EU.

• Governments of countries that export 
to the EU will have a significant incentive 
to put in place domestic carbon prices, 
to capture some of the revenue that 
would otherwise be taken by the CBAM. 
This might result in higher carbon prices 
globally. However, there will be limits on 
how high these domestic carbon prices 
can go to avoid making businesses 
uncompetitive in markets that don’t have 
carbon fees. Domestic prices are unlikely to 
reach the levels of more than U$150/tonne 
CO₂e we expect for allowances in the EU 
ETS in the next 10 years. Nevertheless, 
non–EU countries should impose national 
carbon national carbon prices on their 
trade–exposed commodities.
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Inside the EU

• Steel producers will face higher costs 
due to the progressive loss of free 
allowances in the EU ETS, but steel prices 
will also increase. The best strategy will 
be to invest in decarbonisation when the 
price of carbon is high enough.

• Refiners should consider investing  
in decarbonisation technologies, 
including CCUS and low–carbon 
hydrogen, to reduce their exposure to 
carbon costs. The CBAM is supposed 
to put EU producers on a level playing 
field with non–EU competitors. However, 
EU refiners will have to pay the CBAM 
on feedstock, unlike their non–EU 
counterparts. They should shift crude 
purchases to lower–carbon–intensity 
sources that align with their refinery 
capabilities. 

• Consumers: Prices will rise in Europe, 
where customers will eventually have 
to pay the additional cost of emissions. 
Consumers should start planning to 
switch to lower–carbon technologies to 
avoid higher prices.

• EU policymakers should monitor the 
effects of the CBAM on energy, food, 
steel and other commodity prices.  
They may need to intervene with 
subsidies to mitigate the impacts on 
businesses and consumers.
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