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Costs of Industrial Decarbonisation Vary 
Substantially 

Technology  

Decarbonisation 
Potential – BAT (Gt 

CO2e) 

Abatement cost , 
brownfield/greenfield 

average (USD/tCO2e) 

Cement: low clinker 
mix  

1.5 USD28 

Steel: EAF conversion 
(50% scrap use) 

1.3 USD51 

Ammonia: biomass 
gasification 

0.2 USD42 

Ethylene: biomass 
feedstocks 

0.3 USD42 

Steel: hydrogen DRI-
EAF (50% scrap) 

1.6 USD52 

General: CCS 5.3 USD144 

Source: Fitch Ratings, IPCC, Global CCS Institute, McKinsey, Chatham House, 
World Steel Association, Gilbert et al 

 

 

Industrial Decarbonisation: The Next Focus 

for Regulators 
Mitigating emissions from the manufacture of cement, steel, 

ammonia fertilizers and ethylene is challenging and costly. Strong 
political pressure to do so could have uneven impacts on producers 

and assets. Around half of industrial carbon emissions relate to 
these activities, with feedstocks and fuel use the major sources of 

emissions.  

Asset Base and Capex Decisions Key Drivers 

of Exposure  
Capex and technology decisions can have substantial impacts on 

exposure to rising energy and carbon prices. Steel producers in 
China, the EU and Japan are particularly exposed given the 

prevalence of carbon-intensive basic oxygen furnaces, and costs of 
adaptation will be higher. Low-clinker cement yields the best 

carbon savings against costs, but will require regulatory and 
industry reform. Costs of capital will be higher for new 

technologies, but may be lowered by policy support. 

Location of Assets Is Critical  
Changes in the marginal price of carbon are heavily influenced by 

the regulatory trajectory in operating locations. Operations in 
countries with a large share of renewables in the grid mix such as 

Sweden will find rising carbon costs less disruptive. In general, 
access to affordable low-carbon electricity and feedstocks such as 

biomass, clinker alternatives and scrap metal will influence costs. 
However, these resources are not evenly distributed globally.  

Competitive Pressures Mounting      
Large exporters of low margin, trade-sensitive commodities are 

particularly exposed to rising energy and compliance costs and 
have less ability to pass these on to customers.  Many are facing 

challenging market conditions and margin pressure, and there is 
growing evidence of “carbon leakage” – a shift in consumption of 

goods towards more lightly regulated production locations.  

Price, Capital and Abatement Costs Can Help 

Identify Viable Options for Investment  
Costs of industrial decarbonisation are far in excess of existing 
measures in the energy sector.  Most industrial producers, unlike 

energy utilities, will have limited ability to pass rising costs on to 
customers. By comparing abatement costs of technology options 

to probable increases in carbon and energy prices, producers can 
identify the most viable options for investment. Supportive climate 

regulations will generally lower costs of capital for low-carbon 
investments over time. 
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Industrial Decarbonisation – The Next Focus 

for Regulators 
The first special report in this series (Regulatory Risk Amid Global 
Emissions Gap: Carbon Pricing, December 2019) explored the 

potential for carbon prices and coverage to increase rapidly in 
response to key timings of the Paris Agreement. Energy transition, 

particularly energy efficiency, increased deployment of 
renewables and coal to gas switching nearly halved the growth in 

emissions that would otherwise have occurred, according to the 
IEA.  

Much of this has been driven by regulation, but the need to realise 

deeper emissions reductions will require the focus of regulation 
and carbon pricing to shift beyond utilities, increasingly into 

industrial emissions, which represent around a fifth of global 
greenhouse gas (GHG) output. 

 

The manufacture of cement, steel, ammonia fertilizers and 
ethylene is a major contributor to global emissions growth, but it is 

technically challenging for them to achieve carbon mitigation.  

Cost is often the decisive decision for purchasers of these globally 
traded commodity products and external costs such as carbon 

emissions are not currently priced in. Emissions from feedstocks 
cannot be abated by a simple change in fuels – only through a 

change in processes. Similarly, replacing hydrocarbon fuel heating 
with low-carbon alternatives often requires costly changes to 

furnaces and other industrial equipment. 

In practice, without supporting mechanisms competitive pressures 
will weigh on emissions abatement potential. Carbon capture and 

storage (CCS) and/or offsetting mechanisms are often discussed as 
primary solutions for decarbonising these sectors but significant 

logistical, political and economic barriers mean they are unlikely to 
achieve widespread use within the next two to five years. 

 

 

GHG abatement Options by Commodity 

Abatement  
option  

Technology 
risk 

Steel Ethylene Cement N Fertilizers 

CCS High     

Catalyst 
processes and 
membrane 
technologies  

High      

Heat recovery Moderate     

Furnaces Moderate     

Electrolysis  Moderate     

Biofuels  
combustion 

Moderate     

Process heat Low     

Alternative 
feedstocks 

Low     

CHP Low     

Industrial ovens Low     

Source: Fitch Ratings, Gerres et al. (2019), IPCC, Global CCS Institute, McKinsey, 
Chatham House, World Steel Association 

 

Major differences in the cost and decarbonisation potential of 

existing and emerging technologies will be influenced by local 
electricity prices, access to renewable energy resources and 

supply of suitable biomass feedstocks. Commodity prices overall 
depend on project viability, which is likely to become harder to 

predict because of differing technology approaches in regions and 
countries, even if the trajectory of technology costs and carbon 

prices (which are heavily policy driven) becomes clearer.  

The global averages presented below represent an average of 
brownfield and greenfield operating and capital costs above the 

existing production patterns for selected commodities.  

Some technologies are potentially viable for wider deployment 
based on current average carbon prices (eg low clinker cement in 

Europe). Others such as biomass gasification are likely to become 
viable within the ratings horizon in specific regions, subject to 

there not being additional constraints such as physical access to 
biomass.  

Cement represents the bulk of industrial emissions and to fully 

decarbonize it CCS will be required.  However, very high costs 
render this uneconomic at present, increasing the likelihood of 

free allocations and financial support in the interim as carbon 
prices rise. Low clinker cement mixes are a partial solution, but 

face regulatory, market and trade barriers to wider uptake at 
present.  

  

Industry 
21%

Other energy 
10%

Buildings 
6%

Source: Fitch Ratings, IPCC

Global GHG Emissions by Source

Agriculture, forestry 
and land use 

24%

Electricity and 
heat production

25%
Transportation  

14%

https://www.fitchratings.com/site/re/10104061
https://www.fitchratings.com/site/re/10104061
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Decarbonisation Potential and Marginal Abatement 
Cost of Alternative Technology Solutions 

Technology   

Decarbonisation 
Potential - BAT (Gt 

CO2e) 

Abatement cost , 
brownfield/greenfiel

d average 
(USD/tCO2e) 

Cement: low clinker mix  1.5 USD28.00 

Steel: EAF conversion  
(50% scrap use) 

1.28 USD51.00 

Ammonia: biomass 
gasification 

0.2 USD42.00 

Ethylene: biomass 
feedstocks 

0.3 USD42.00 

Steel: Hydrogen DRI-EAF 
(50% scrap use) 

1.6 USD52.00 

General: CCS 5.3 USD144.00 

Source: Fitch Ratings, IPCC, Global CCS Institute, McKinsey, Chatham House, World 
Steel Association, Gilbert et al 

 

At present, the spot price of EU Emissions Trading Scheme (ETS) 
allowances is around USD28 per tonne. This compares to a global 

average of USD2/tonne and a 2020 price of USD60 a tonne 
needed to align with a 2C warming scenario, according to 2019 

estimates by the World Bank. Energy efficiency and industrial 
emissions regulations are also tightening substantially in a number 

of large manufacturing markets, particularly China, which could 
weigh on investment decisions.  

 

 
 

Cement 

Producing cement’s main ingredient, clinker, involves heating 

limestone in a kiln, where carbon trapped in the stone combines 
with oxygen and releases CO2. More carbon is released if the heat 

for the process comes from fossil fuels. 

Cement alone is a major driver of global emissions, accounting for 
around a 10th of all emissions – ahead of aviation and of a similar 

magnitude to agriculture.  

An ongoing global infrastructure boom means demand is set to 
increase further in the next decade, with an increase of as much as 

a quarter projected by 2050. Unlike other major commodities, 

cement is not widely traded between countries and must generally 
be produced in close proximity to construction demand due to its 

weight and transportation costs. 

Fitch research points to an increase in the substitution of cement 
for timber in construction, including wider use in multi-storey 

buildings. Nonetheless, timber is not a viable alternative for most 
infrastructure projects such as bridges and tunnels, and many 

regulatory and cost barriers to its wider use will persist.  

In practical terms, reducing the amount of carbon through energy 
efficiency, reducing the amount of clinker used and shifting to 

cleaner fuels would yield incremental improvements to the 
emissions profile of cement but are unlikely in the absence of 

strong economic incentives such as carbon pricing 
implementation.  

Global production of Portland cement clinker is around 3.5 billion 

tonnes. A 70% cut in direct emissions from cement manufacturing 
could be achieved by reaching a global average share of clinker 

content below 70%, (the ratio commonly achieved in the 
Netherlands and China) but this would require regulatory reforms 

and an increase in the supply and trade of clinker content 
alternatives such as fly ash.  

Achieving wholesale decarbonisation in cement production would 

only currently be achievable with widespread deployment of CCS 
technologies. Despite recent renewed investments by the Chinese, 

US and UK governments in developing these technologies, costs 
remain prohibitive (over USD100/tonne of CO2), with supply of 

viable storage capacity also very unevenly distributed. North 
America, northern Europe and the Middle East have the largest 

potential for onshore and offshore CCS.   

Steel 

Global demand for steel is projected to rise substantially in the 
2020s, largely to meet rising demand from construction projects. 

The IEA indicates that the carbon intensity of steel production 
needs to fall by around 1.9% each year to 2030 to meet Paris 

Agreement targets; between 2010 and 2016 the average decrease 
was 1.4%.  

A highly energy-intensive process, steel is particularly exposed to 

increases in energy and carbon regulation, and rising carbon prices 
in the EU have begun to affect EMEA producers. Free emissions 

allocations and compensation are currently provided under the EU 
ETS, but these support measures are likely to decline over time.  

Globally, basic oxygen furnaces (BF-BOF) dominate steel 

production but there is a strong trend towards electric arc 
furnaces (EAF) in China and a number of other countries. For 

China, this has been supported by growth of electrification as well 
as an increase in availability of scrap metal. 

A small number of facilities using recycled scrap metal based on 

EAFs with hydrogen inputs sit below the benchmark, but many 
facilities are projected to fall within the current average for crude 

steel production in 2020 (1.4 tonnes CO2 equivalent/tonne steel). 

Average energy and material consumption for BOF steel is 
estimated at 2.8 and 11 times that of EAF, respectively  according 

to recent research by KTH Royal Institute of Technology.  
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Capital costs for greenfield projects are also markedly different – 
at around USD1,100 per tonne of BOF capacity compared to 

USD300 per tonne of EAF – the latter sites tend to be smaller and 
have correspondingly lower capital and setup costs. Conversely, 

established BOF producers will face relatively high costs 
converting brownfield sites to EAF.  

Costs of retrofit for a scrap EAF in the EU were estimated at 

USD203/tonne of steel by the European Commission. 

The dominance of EAFs in US steel production, coupled with the 
impact of import tariffs, has strengthened the competitiveness of 

US steel in recent years and has had a disruptive effect on local 
supply chains. Many producers have opened new mills in the pa st 

two years to meet growing domestic demand.  

The potential to use scrap metal in EAF production can reduce 
carbon and energy impacts further, but there are different 

patterns in the prevalence of BOF and EAF assets globally, which 
will influence the costs of adapting to rising energy and carbon 

prices. 

 

ThyssenKrupp is exploring switching to hydrogen (produced by 
renewable power) as an alternative to fire furnaces, but the costs 

of this switch in its European operations are estimated at over 
EUR10 billion and widespread deployment of hydrogen would be 

likely to double the marginal cost of steel. The large upfront capital 
investments required would be uneconomical without large 

amounts of government aid in most cases.  

Increasing the use of recycled steel is therefore seen as critical to 
reducing emissions. Nonetheless, research by CRU indicates that 

global supplies of scrap metal would be insufficient to meet 
current global demand. However, supply in China is projected to 

rise sharply, according to World Steel. 

 

 

Taken together, these factors suggest some degree of cost 

absorption and/or government support will be necessary across 
the steel sector as a whole – with costs passed on to industries 

such as construction and car manufacturing. 

 

Fitch research has pointed to the growing impact of the EU ETS 
price on marginal costs of EMEA steel producers, and this is borne 

out by Fitch’s environmental exposure assessments of global iron 
and steel producers  although ESG Relevance Scores of 3 across 

the sector as a whole for GHG emissions indicate that this 
emerging issue is either not yet material or being managed to 

ensure it does not have a material credit impact on producers’ 
profiles.  

  

0

20

40

60

80

100

C
h

in
a

E
U

Ja
p

a
n

R
u

ss
ia

U
S

A

In
d

ia

B
ra

zi
l

A
u

st
ra

li
a

W
o

rl
d

(%)
BF-BOF EAF

Source: Fitch Ratings, Li et al

World Steel Output Through BF and EAF Routes  

31

115
145

220

305

0

50

100

150

200

250

300

350

2000 2010 2015 2020 2030

Source: Fitch Ratings, World Steel

Projection of Steel Scrap Availability in China (Mt)

0

5

10

15

20

25

0.00 0.50 1.00 1.50 2.00 2.50

Source: Fitch Ratings, CRU 

Carbon Intensity (tCO2e/tonne)

Projected GHG Intensity and Production Volume of Global 
Crude Steel Production, 2025

Production volume (Mt)



 

Special Report  │  17 February 2020 fitchratings.com 6 

 

  

 
Sustainable Finance 

Industrials 

Global  

IDR, Environmental Exposure for Global Iron and 
Steel Producers 

Producer IDR 
Environmental 
exposure

1
 

ArcelorMittal SA BBB- bbb 

HBIS Group Co., Ltd. BBB+ b 

Guangyang Antai Holdings Limited BB- b 

PAO Koks B bb 

Tata Steel UK Holdings Limited B bb 

United States Steel Corporation (U.S. 
Steel Corp) 

B+ bb 

InfraBuild Australia Pty Ltd. BB- bb 

Jiuquan Iron and Steel (Group)  
Co., Ltd. 

BBB- bb 

China Baowu Steel Group Corporation 
Limited 

BB- bbb 

Tata Steel Limited BB bbb 

1 Environmental Exposure:  graded scale from limited or manageable exposure to 
regulations and remediation costs (bbb) to substantial cash impairment from multiple 
environmental cost burdens (ccc) 
Source: Fitch Ratings 

 

Ammonia Fertilizers 

The majority of emissions from fertilizer production arise from fuel 
and feedstocks. Around half of the emissions associated with 

fertilizers relate to the production process – largely the use of 
natural gas. Fertilizer products have both a high carbon intensity 

and a high trade intensity, and so are particularly sensitive to any 
increase in carbon prices.  

The IPCC has estimated biomass gas substitution as having 

potential to reduce the impact on global warming from fertilizer 
production by around 50%. However, a major limitation is the 

availability of sustainably produced biomass. Global biomass 
energy availability is heavily concentrated in the Americas, and its 

potential as a feedstock is therefore more limited in other regions.  

As the following chart demonstrates, there is a wide variation in 
the overall carbon intensity of ammonia fertilizer production, 

ranging from 3.6 tonnes to as much as 8.1 tonnes per tonne of 
product.  Full application of carbon pricing to this production 

would see production costs nearly double in most cases, 
necessitating a sharp rise in prices or production in the absence of 

subsidies or other forms of public support.  

In large agricultural markets with domestic carbon pricing this 
could require substitution of domestic fertilizers from imports, or 

(less likely) a rise in food prices to accommodate these costs. This 
shows the substantial share of spot prices carbon allowances 

would require under full cost absorption. 

 

GHG Intensity, Price and Implied Carbon Costs of 
NH3 Production 

 t CO2e per t N 

Average price 
(EUR/tonne),  

January 2020 

Implied CO2 cost 
at EU ETS EUA, 

(USD/t, 2020) 

Best available 
techniques 

3.6 USD294 (Global 
spot) 

USD96 

EU production 
NH3 average 

7.8 USD216 (Baltic 
Sea spot) 

USD209 

CIS production  
NH3 average 

8.1 USD233 (Black 
Sea spot) 

USD217 

Source: Fitch Ratings, CRU, IPCC  

 

Ethylene 

Global ethylene production is projected to grow more than 25% by 
2023, led by demand in Asia and North America. More than 125 

plants are expected to come online, with Exxon Mobil Corp, Saudi 
Arabian Oil Co. and The National Petrochemical Co (Iran) leading 

the development of new capacity. 

Natural gas burning to produce ethylene is a major contribution to 
production emissions. Emissions from production can be mitigated 

through the substitution of fossil fuels with biomass, which 
although more costly than electrification or hydrogen use, abates 

emissions in both the process and end of life of the product, such as 
emissions from plastic incineration.  

Greening bioethylene production, as with decarbonisation of 

ammonia fertilizers, requires both a ready supply of suitable 
biomass feedstocks and low-carbon electricity supplies. 

Differences in the biomass feedstocks will determine differences 
in the net GHG savings of conversion.  

Asset Base and Capex Decisions Key Drivers 

of Exposure  
Asset specific data point to a sharp increase in the marginal cost of 

carbon allowances to steel producers in countries already applying 
a carbon price, based on an average of site-level BOF production  

carbon intensity, national carbon prices and projected price 
increases and free allocation trends.  

The projections below assume a moderate increase in prices – and 

still below 2C and 1.5C-aligned trajectories. Research by the 
World Bank indicates that a USD60/tonne average price would be 

needed in the early 2020s to align with the Paris Agreement. 

At present, most producers benefit from free emissions 
allocations, and may choose whether to abate emissions within 

their operations (often technically challenging and costly in 
industrial processes), purchase emissions allowances for 

operations beyond their free allocation, or cut production to fall 
within the free allowance.  

As shown below, changes in the marginal cost of carbon are very 

sensitive to the regulatory trajectory of operating countries – for 
example, the sharp jump in marginal costs projected in the UK in 

2025.  
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Applying a stress testing scenario, if a Paris-aligned average 
carbon price of USD60 tonne were applied to these sites based on 

existing carbon intensity and free allocation rates, marginal costs 
would exceed USD100 per tonne in all countries but Sweden. 

 

The impact on overall operating expenses from carbon pricing may 

be higher than direct costs to producers imply. This is because 
most producers are not provided with 100% free allowances 

(many of the assets listed above have allocations of 80%-90% at 
present, projected to fall slightly over time), and we expect 

electricity utilities absorb all carbon costs in regions such as the EU 
in the coming years. These will then be passed on mainly to energy-

intensive industries.  

Impacts on profitability will ultimately depend on the ability of 
firms to pass on costs to suppliers and customers. The chart below  

provides an indication of the relative sensitivity of industry sectors 
to price increases, although in practice market location, as much as 

product, will influence demand responses to price increases.  

Globally, research by Chatham House has indicated that a 
doubling of global cement prices to achieve decarbonisation would 

only result in a marginal increase in the overall operating costs of 
the construction industry, underlining the importance of existing 

unit costs and differing abilities to absorb price rises  

 

 

 

 

 

Indicative Price Elasticity of Demand by Industry  

GICS  
sector 

GICS industry  
groups  

Price elasticity of 
demand  

Energy Energy 0.75 

Materials Materials  1.52 

Industrials Capital goods 0.75 

 Transportation 1 

Consumer 
Discretionary  

Automobiles and 
components  

2.8 

Source: Fitch Ratings, Schroders 

 

Substitution in the climate policy context refers to the potential 
for regulatory measures to incentivise consumers and investors to 

move away from a particular good or service towards alternatives.  

Most major industrial producers have limited alternatives to these 
commodity feedstocks. As a consequence, differences in the 

stringency of climate policies between countries could prompt 
customers and suppliers to switch from increasingly expensive 

producers to cheaper, high-carbon alternatives in the absence of 
significant financial support or free carbon allocations from 

governments.  

This problem is exacerbated by the fact that regulators have been 
largely unable to tax or restrict downstream, supply chain or 

product-use emissions, even though this represents the bulk of the 
emissions profile for most industrial sectors.  

Exploring trends in new capital expenditure against depreciation 

can be indicative of which producers are making large investments 
in new capacity beyond maintaining existing assets, as shown 

below. Companies with a higher capex-depreciation ratio will 
usually be making substantial investments in new production 

capacity in expectation of future growth.  

Beyond carbon pricing, tightening of emissions and energy 
efficiency standards by regulators will also have a disruptive effect 

on capital expenditure decisions by increasing the rate of capital 
depreciation in most cases. Globally, China has driven the growth 

of industrial energy efficiency regulation in recent years, pointing 
to the potential for substantial efficiency drives by regulators 

elsewhere.  
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Illustrative Risk Exposure Metrics Under Different 
Scenarios 

Asset  Location 

Sector 
average 

capex/ 

depreciation 
(global) (%) 

Average 
asset 

lifespan 
(years) 

2025 risk 
exposure 
– business 
as usual 
(>3C 
policies) 

2025 risk 
exposure – 
Paris 
Agreement 
(1.5C) 
alignment  

Coal power 
plant 

Germany  76 40  High  High  

Coal power 
plant 

Indonesia 76 40 Low  High 

Aircraft  France  201 23 Low  Low  

Aircraft  USA 201 23 Low  Low  

ICE car 
production 

China  187 10 Low Moderate  

ICE car 
production 

Turkey  187 10 High  High  

Cement 
production 

Poland  116 9 Low Moderate  

Cement 
production  

South 
Korea 

116 9 Low  Moderate  

Source: Fitch Ratings, NYU Stern 

 

Asset Lifespan and Capex Intensity vs Depreciation 

  Average asset 
lifespan (years) 

Capex/depreciation 
ratio 

Fossil assets  Coal and 
consumable 
fuels  

40   76% 

Integrated oil 
and gas 

10.5   108% 

Fossil fuel 
dependent 
infrastructure  
 
 
High carbon 
assets 
without low-
carbon 
competitors  

Highways and 
railways 

17.2   157% 

Utilities  28   225% 

Aviation 23   201% 

Automobile 
manufacturing  

10   188% 

Construction 
materials  

9.1   152% 

Source: Fitch Ratings, NIESR, UNEP -FI, NYU-Stern 

Location of Assets Is Critical  
There are often substantial differences between countries in the 
overall carbon intensity of production for similar or identical 

products. As many carbon pricing and efficiency standards are 
based on product benchmarks, this increases the relative risk 

exposure of some producers.  

Risk can be driven by the energy mix of the domestic grid – for 
example, the major role of nuclear and renewables in Swedish and 

French energy generation mixes means that the overall carbon 
intensity of production of raw materials (ferrous and non-ferrous 

metals) and finished products (motor vehicles and parts) is far 
lower than the global average.  

The global average carbon intensity of electricity generation is 
475g CO2/kWh, according to the latest IEA estimates. In most 

parts of the world, zero carbon electricity costs for industrial 
consumers exceed USD50/MWh. However, there is substantial 

variation among regions. Ease of access to affordable low-carbon 
electricity will lower the costs of decarbonisation for industrial 

producers.   

Low zero-carbon electricity prices (sometimes below 
USD50/MWh) tend to be found in regions with extensive 

hydroelectric resources (such as Scandinavia), high onshore wind 
speeds (such as the central US) or high levels of solar irradiation 

(Chile, Mexico, Australia, the Middle East). Costs are also driven by 
transmission and distribution factors.  

 

 

Growth of coal-fired power plants in Asia-Pacific was the largest 

contributor to emissions growth in the past year, continuing the 
trend from 2018. Nevertheless, the IEA highlights substantial coal 

to gas switching, particularly in China and the US, as a major 
contributor to stemming the growth of emissions. The IEA points 

to a standstill in global emissions in 2019 as a result of this.  

Product factors also influence carbon intensity – with the US 
market preference for heavier and larger motor vehicles leading to 

higher carbon intensity of an average product and higher material 
usage.  

One trend widely reported in the context of EMEA auto 

manufacturing is a growing demand for larger SUV cars globally at 
the same time as manufacturers are trying to reduce average 

emissions to comply with stringent new EU standards.  

An unintended consequence of these standards and wider 
adoption of electric vehicles may be an increase in the average size 

and weight of models, as lower margins on electric vehicles render 
smaller models increasingly unviable. 
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Competitive Pressures Mounting 
Commodities are particularly exposed to changes in the price of 

goods sold because of large cyclical fluctuations in supply and 
demand for spot sales, and various market distortions such as 

subsidies and tariffs.  

Embodied carbon flows are a substantial and growing share of 
industrial emissions. Major developed economies are typically net 

importers of embodied industrial emissions, with consumption 
emissions around a third higher than domestic emissions in 

Germany and the UK. 

Whereas production capacity can generally be varied to match 
demand, carbon allowances can represent a large fixed cost to 

producers, eroding competitive positions in industries subject to 
substantial international competition. 

Many producers face cost pressures relating to other factors, 
which carbon and energy costs may exacerbate: in 2019 nearly 

two-thirds of steel assets were estimated by Fitch to be 
unprofitable due to global oversupply and rising raw material costs 

driven by weather conditions in Australia, and the disruptive 
effects of the Brumadinho dam disaster in Brazil. 

The chart below shows the links between the NPV of a greenfield 

bioethylene project and the global average unit price of the 
commodity, demonstrating the link between commodity prices and 

project viability for low-carbon investments.  

 
 

The European Union’s revised Green Deal includes proposals for a 

limited Border Carbon Adjustment (BCA), which would place 
tariffs on imports of steel and cement from regions that do not 

apply a price or other forms of control on carbon.  

This would be likely to result in retaliatory measures, but major 
steel exporters, notably Russia, Turkey, China, Ukraine and South 

Korea, would be substantially affected. As a less trade-intensive 
commodity, cement production would probably be less affected. 

An expected removal of industrial free carbon allowances and 
other support mechanisms would be linked to a BCA. 

Fitch views the practical and political barriers to implementing a 

BCA as difficult to address within the next two to five years, 
meaning that provision of financial support from governments to 

steel and cement producers is likely to increase if (as expected), 
free allocations are gradually reduced at the continenta l level.  

The challenge of “carbon leakage” will nonetheless be a growing 

one in the 2020s for regulators and industry alike – energy utilities 
have been the major area of focus for carbon pricing to date and 

there is evidence of EU countries increasingly sourcing coal-fired 
electricity from Turkey, Ukraine, Morocco and the western 

Balkans in response to rising EU ETS prices.  

These pressures are likely to increase as the gap in compliance 
costs widens between countries taking a leading role in carbon 

mitigation and relative laggards.  
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Product GHG Benchmarks  

Many emissions trading schemes such as the EU ETS and 

forthcoming China national ETS rely on benchmarking average 
GHG emissions per unit of output for installations producing 

the same or similar products. Emissions allowances are then 
allocated in proportion to an entity’s performance against a 

baseline for emissions intensity.  

In the EU, benchmarks for trade-exposed sectors have been 
established on the basis of “one product, one benchmark”. This 

works relatively well when processes are relatively 
standardised, but it tends to work less well when there is 

substantial variation in processes or local characteristics 
outside a producer’s control.  The emergence of advanced 

decarbonisation technologies such as hydrogen furnace steel 
production in Germany and Sweden will have a disruptive 

impact on the EU benchmark, for example, given their very low 
carbon intensity but unusually high unit costs.  

In China, production benchmarks have been calculated on the 

basis of carbon intensity rather than absolute emissions, linked 
to the national 2030 target under the Paris Agreement. The 

scheme will be expanded from the early 2020s to incorporate a 
range of industrial production activities.  

https://ec.europa.eu/info/strategy/priorities-2019-2024/european-green-deal_en


 

Special Report  │  17 February 2020 fitchratings.com 10 

 

  

 
Sustainable Finance 

Industrials 

Global  

 

Price, Capital and Abatement Costs Can Help 

Identify Viable Options for Investment  
Uneven Impacts Require Measured Response  

Existing emissions are heavily influenced by existing patterns of 
product production and consumption. Shifts to lower-carbon 

alternatives to these commodities could affect demand and 
production output, with varying impacts by location and asset.  

Owners of these assets should ideally screen both the viability of 

existing capital and potential investments under plausible 
commodity and carbon price points, and regulatory compliance 

costs in line with the recommendations of the G20 Task Force on 
Climate Related Financial Disclosures.  

Producers may have differing abilities to respond to changes in 

demand and commodity prices, so may require enhanced support 
from governments to mitigate the technology risks and very high 

capital outlay of investments.  

Above all, the risk of uneven implementation and carbon leakage 
remains substantial for energy-intensive industries. The practical 

difficulties of implementing border carbon taxes in the EU and 
elsewhere, and the very high carbon prices required to fully 

decarbonize these sectors, underlines the need for additional 
regulatory, technology and R&D support. 

Steel to Face Tightening Competitive Pressures in EMEA, 
APAC  

One example of this is the UK steel sector, which faced substantial 
margin pressure from international trade conditions upon the 

introduction of the UK carbon price floor in 2013, resulting in a 
GBP250 million package of support to industrial producers. Similar 

responses may be necessary as carbon price increases affect low-
margin commodities production. 

For steel specifically, wider conversion to EAF production and the 

use of majority scrap metals may be a viable option within the 
ratings horizon for South Korea, Poland, Germany and the UK, 

based on projections of marginal costs of carbon for BOF sites by 
2025.  

Regulatory Reform May Drive Cement Emissions 
reduction 

Regulatory incentives may be necessary to increase the use of low-

clinker mixes and reduce carbon intensity, particularly as the 

ability to pass on costs of carbon is far higher for cement, so 
producers may have less incentive to reduce emissions.  

Full decarbonisation of the sector would require large-scale rollout 

of CCS, which entails capital outlays and technology risks beyond 
the scope of the private sector at present.  

Ongoing public support to the sector appears likely, despite 

evidence of the construction industry’s ability to absorb a near 
doubling of cement costs. Given the high levels of support 

provided at relatively low carbon price rates, liabilities could be 
large and fall unevenly across producing countries. CCS has a more 

practical role within existing industrial processes such as chemical 
production – notably, CCS within ammonia production has an 

abatement cost of around USD33/tonne given the limited changes 
to processes needed.  

The Key Role of Policy Design in Transition Costs 

One plausible outcome of industrial transition is a substantial 

increase in targeted government support to renewable energy use 
in industry, an increase in hydrogen and biomass demonstration 

projects and electrification, given the sensitivity of most 
technology solutions to low-carbon electricity prices and 

availability.   

This is particularly important for unproven technological solutions: 
there is substantial evidence that the effectiveness of carbon 

prices in driving low-carbon investment is highly sensitive to the 
average cost of capital.  Higher capital costs for unproven 

technologies in emerging markets also increase the risk of lock -in 
to carbon-intensive assets. For conventional steel assets, cost of 

capital in emerging markets is almost double the 7.8% US average. 

For example, fully renewable energy would be a cost-optimal 
solution at a global carbon price of USD50/tonne and a 3% 

weighted average cost of capital (WACC). However, a 15% rate at 
the same carbon price would incentivise almost no renewable 

energy use, according to the Potsdam Institute for Climate Impact 
Research. 

Nonetheless, research by the European Commission has pointed 

to the role of climate policies in influencing cost of capital for low-
carbon technology investment, with capital investment costs for 

CCS projects in 2030 falling 10%-20% under a Paris-aligned policy 
scenario relative to business as usual. Costs of capital will naturally 

change with technological evolution, policy intervention can be 
disruptive.  

Product Design and Demand Management Incentives 
Largely Unexplored by Regulators 

Downstream demand management measures, such as changes in 
product design and building materials regulation, could also 

substantially reduce the carbon intensity of industry but have 
been hamstrung by a lack of regulatory pressure and lack of 

relevant lifecycle data in most cases. The carbon and cost-saving 
potential of circular economy models remains largely unexplored 

for many of the affected sectors.  
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https://www.fsb.org/work-of-the-fsb/policy-development/additional-policy-areas/climate-related-financial-disclosures/
https://www.fsb.org/work-of-the-fsb/policy-development/additional-policy-areas/climate-related-financial-disclosures/
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