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Executive Summary

The iron and steel industry, as one of the highest emitting sectors, will take 4.8%–10.9% of the global carbon 
budget, which is only 400 gigatons for the next 30 years for a 67% chance of staying within 1.5°C of warming.1  
At the current pace of development and carbon emissions, the carbon budget projected for steel will be used 
up in 5–12 years. With more than half of the world’s steel production, China remains a key geography when it 
comes to steel decarbonization. Climate actions by Chinese iron and steel companies are critical not only to 
China’s carbon neutrality goal, but also to emissions reductions in the global iron and steel industry.

This report provides a comprehensive summary of international target-setting guidances, examining their 
boundaries and pathways under the 1.5°C climate goal by 2050. While global practices serve to guide Chinese 
iron and steel companies to set climate-aligned targets, an industry-level target broken down from China’s 
national goals of carbon peaking by 2030 and carbon neutrality by 2060 will help direct companies’ level of 
ambition and pace of transition. Moreover, companies can refer to the technological feasibility of carbon 
reduction levers to set practical climate targets.

Currently, while leading companies’ climate targets are in place, clarity and comprehensiveness remain core 
criteria to assess the targets’ effectiveness. As shown in Exhibit ES1, 28 of the top 50 global iron and steel 
companies have set some type of climate targets, of which 19 are committed to carbon neutrality, net zero, 
or climate neutrality. Among the 27 Chinese iron and steel companies, 7 have set carbon-neutrality targets, 
representing 28.4% of China's steel production in 2022. The commitments from Chinese iron and steel 
companies signal a profound shift toward sustainable and green development.

Exhibit ES1  Carbon Targets Set by the Top 50 Iron and Steel Companies by Output
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Scaling up scrap utilization and promoting primary steelmaking with lower emissions are critical transition 
pathways for China’s steel industry. Scrap utilization will need to be enhanced through better recycling 
systems to support up to 60% of steel production from scrap-based electric arc furnace (EAF) processes 
by 2050. Primary steelmaking is expected to be decarbonized through deploying technologies with clean 
hydrogen-based processes as a promising option, or adding carbon capture and storage (CCS) to existing 
fossil fuel-based processes. While multiple emissions reduction technologies and relevant processes exist, 
at the corporate level, the choice of pathways is subject to their current processes and transition strategies.

Proper management mechanisms can help with doubling down real actions, where internal and external 
measures are both important. Internal measures include incorporation of carbon management into 
corporate decision-making construction, securing enough financial support, investing in innovation 
and R&D, capacity building, and carbon information management, etc. External measures are mainly 
comprised of supply chain management, corporate branding, and external cooperation. 

The transition of the steel industry requires significant technological breakthroughs and advancement of 
corporations’ capabilities. This calls for substantial financial support and establishment of a risk-sharing 
mechanism to enable emissions reduction levers from deployment to wide-scale application. To better 
equip companies with enough support, the report illustrates how three types of market mechanisms and 
their synergies can help iron and steel companies implement emissions reduction initiatives:

• Trading-based mechanisms, including energy trading, environmental attribute trading, and carbon-
related trading. These mechanisms are designed to create incentives for corporations to further their 
decarbonization actions through the most flexible and cost-effective approach.

• Financing-based mechanisms, including green finance and transition finance solutions. Once 
effectively utilized, these mechanisms lower the financing threshold for companies with low-carbon 
transition needs.

• Carbon asset management-based mechanisms, which use a science-based carbon footprint 
accounting methodology that records and stores information on corporations’ emitting and emissions 
reduction activities. The information not only helps iron and steel companies communicate better 
with upstream and downstream companies but also helps them to know their carbon-related activities 
better. Once recorded correctly, that information can be converted into “assets” that bring additional 
cash flow in different scenarios.
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Exhibit ES2 Synergies of Market Mechanisms

Overall, the successful transition of China’s steel industry requires efforts from not only the iron and 
steel companies, but also other key stakeholders, including policymakers, financial institutions, industry 
associations, etc. Joint integrated efforts are a must to set the flywheel spinning:

• At the industry level, carbon reduction targets and roadmaps in line with China-specific features can 
help set the scene for companies. 

• At the company level, iron and steel companies should improve clarity and comprehensiveness of 
carbon targets, for example, setting feasible interim targets to monitor carbon reduction progress, 
specifying the boundary and scope of emissions, including action plans behind commitments, etc.

• Iron and steel companies are encouraged to leverage their key position along the value chain, and 
closely collaborate with their upstream and downstream players to accelerate the establishment of a 
comprehensive carbon emissions management mechanism.

• Iron and steel companies are also encouraged to actively participate in existing market mechanisms to 
ease financial pressure and even fully capture market opportunities.

• Iron and steel companies need to leverage their advantages such as high strategic position in China’s 
economy and large asset base to actively engage in mechanism innovations to support their efficient 
transition.

•Leverage investments on 
reduction to implement 
reduction initiatives and 
build up carbon assets

•Carbon asset loan collateral
•Carbon asset sell back
•Carbon asset custody

Carbon asset 
management-based 
mechanism

•  Carbon footprint testing, reporting, verification
•  Carbon-related data recording and storage

•  Carbon asset derivatives development

Trading-based mechanisms

•  Energy trading
•  Environmental attribute trading
•  Carbon-related trading

Financing-based mechanisms
In the scope of green financing and 
transition financing:

• Debt financing
• Equity financing
• Innovative instruments

•  Carbon trading record
•  Environmental rights and 

interests trading record

•Carbon asset trading
•Carbon asset derivatives 

trading
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Introduction

The Sixth Assessment Report released by the Intergovernmental Panel on Climate Change (IPCC) in 
2021 states that to have a 67% chance of keeping global temperature rise to 1.5°C, the carbon budget 
is 400 gigatons as of 2020. Given the persistent increase of global CO2 emissions in recent years, not 
overshooting that mark presents a massive global challenge. In this context, many countries and 
companies have taken action to reduce carbon emissions. As of September 2023, 150 countries had 
announced targets or commitments related to net-zero emissions, covering nearly 90% of global carbon 
emissions; and over 50% of the world’s top 2,000 companies by annual revenue had set targets for limiting 
carbon emissions and taken the lead in implementing emissions-reduction initiatives.

As a major global emitter of greenhouse gases (GHGs), China responded to this global trend with a 
“dual-carbon” commitment, announced in 2020, to strive for peak carbon dioxide emissions before 
2030 and carbon neutrality before 2060. China has nearly half of the world’s industrial capacity and over 
one-sixth of the world’s population. Industrial emissions account for about 60% of its total. The iron 
and steel industry — the biggest emitter among China’s heavy industries and responsible for about 17% 
of the country’s total carbon emissions — is under the greatest pressure to decarbonize. The industry’s 
decarbonization pathway and implementation of emissions-reduction technologies are critical to meeting 
China’s dual-carbon goals.

This report starts with an overview of global carbon-neutrality trends and experience and analyzes the 
practices and market mechanisms under existing guidelines. China’s iron and steel industry can refer to 
these findings to help companies develop systematic strategies aligned with the country’s climate goals.
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Carbon Reduction in the Iron and 
Steel Industry under Carbon-
Neutrality Trends

Setting decarbonization targets and roadmaps has become a global 
trend for the iron and steel industry.

With a broad consensus on the need for global climate action, many countries have made carbon-
neutrality commitments. By September 2023, 6 of the world’s 198 countries claim they have already 
achieved carbon neutrality, while 60 are actively considering or discussing carbon-neutrality 
commitments. Among the 84 countries that have made carbon-neutrality commitments, 27 have written 
them into law and 49 have incorporated them into policy to bolster efforts to curb carbon emissions.  
The countries that have made carbon-neutrality commitments account for 85.5% of the global gross 
domestic product (GDP), 68.9% of the population, and 78.5% of global carbon emissions (see Exhibit 1).  
In general, these 84 countries aim to reach their carbon-neutrality targets between 2030 and 2070, 
including 62 countries aiming for 2050 and 7 aiming for 2060.

Exhibit 1  Coverage of Global Carbon-Neutrality Commitments

Source: Net Zero Tracker2
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Companies around the world are also incorporating carbon neutrality into their corporate strategies. 
Among the top 2,000 companies by annual revenue, 1,270 have set emissions-reduction targets — specific 
emissions-reduction volumes as well as reduction ratios — to align with the 1.5°C climate goal and achieve 
carbon neutrality. As of September 2023, 918 companies have made carbon-neutrality commitments. 
Of these, 652 companies, including Chinese companies, have included carbon-neutrality commitments 
in their corporate strategies.  As seen in Exhibit 2, although most of the commitments cover Scope 1 and 
Scope 2 emissions, 438 companies also explicitly target Scope 3 emissions in their carbon-reduction 
commitments for a higher level of governance.i

Exhibit 2 Coverage of Corporate Carbon-Neutrality Commitments

Source: Global Carbon Budget3 

The target for global carbon-reduction initiatives is based on the remaining global carbon budget — the 
total carbon-emissions allowance for keeping the temperature increase within a given range. Since 2006, 
the Global Carbon Project has been calculating and updating the budget based on new carbon emissions 
generated each year.4 In 2014, the IPCC Fifth Assessment Report included the concept of a remaining global 
carbon budget for the first time. In the Sixth Assessment Report released in 2021, the remaining global 
carbon budget was calculated based on the approximate linear relationship between peak global average 
temperature and cumulative carbon emissions. 

Exhibit 3 shows the remaining global carbon budget after 2020 under different temperature-increase 
targets and the probabilities of achievement. The most widely used reference indicator is the total 
remaining global carbon budget of 400 gigatons (Gt), assuming a target year of 2050 for achieving net zero 
and a 67% probability of keeping the temperature rise within 1.5°C.

i Scope 1 emissions refers to direct emissions from a company; Scope 2 emissions refers to indirect emissions from energy 
purchased by a company (including electricity, steam, heating, and cooling); and Scope 3 emissions refers to indirect emissions 
occurring in a company’s value chain.

Scope 1

Nu
m

be
r o

f c
om

pa
ni

es

1，053 1，010

678

Scope 2 Scope 3

Full coverage           Partial coverage

0

438

240

As of September 2023



rmi.org / 12Accelerating Industrial Decarbonization in China: Key Climate Actions for Iron and Steel Companies

Exhibit 3 Remaining Global Carbon Budget beyond 2020 (Gt CO2)

17% 33% 50% 67% 83%

1.5°C 900 650 500 400 300

1.7°C 1,450 1,050 850 700 550

2.0°C 2,300 1,700 1,350 1,150 900

Source: IPCC5

The remaining global carbon budget is allocated by industry to guide stakeholders to set reasonable 
emissions-reduction targets. As shown in Exhibit 4, several organizations using different modeling methods 
and calculation boundaries have determined that the remaining carbon budget for the iron and steel industry 
is 4.8%–10.9% of the total. In 2020, global steel production was 1.86 billion tons, with total Scope 1 and Scope 
2 carbon emissions of about 3.6 Gt. Based on these estimates, the carbon budget for the iron and steel 
industry will be used in 5–12 years if the industry continues to grow at the current pace. Therefore, as a 
major GHG emitter, it is critical that the iron and steel industry reduce its emissions.

Exhibit 4 Carbon Budgets for Global Iron and Steel Industry as Estimated by 
Different Models

OECM IEA NZE MPP TM

Remaining global carbon budget (Gt) 400 500 640

Carbon budget for the iron and steel industry (Gt) 19 53.2 69.6

Share of iron and steel industry to global carbon 
budget 4.8% 10.6% 10.9%

Carbon budget for the iron and steel industry under 
the remaining global carbon budget of 400 Gt (Gt) 19 42.4 43.6

Source: UTS,6 SBTi,7 and MPP8. RMI analysis

Probability
Temperature 

Control Target
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Initial research lays out industry-wide decarbonization pathways under 
China's dual-carbon targets.

In 2020, the Chinese government has committed to achieve carbon peaking before 2030 and strives to 
achieve carbon neutrality before 2060. Since announcing the “dual-carbon” goals, China has established 
the 1+N policy framework. “1” functions as the overarching guidance with two policy documents “Working 
Guidance for Carbon Dioxide Peaking and Carbon neutrality in Full and Faithful Implementation of the 
New Development Philosophy” and “Action Plan for Carbon Dioxide Peaking Before 2030.” “N” functions 
as actions plans and policy measures for key sectors and industries. For the iron and steel industry, the 
“Implementation Plan for Carbon Peaking in Iron and Steel Industry” has been drafted by NDRC, MIIT,  
and corresponding ministries. Published in 2022, the “Guiding Opinions on Promoting the High-Quality 
Development of the Steel Industry” jointly released by MIIT, NDRC, and MEE, emphasizes the need to 
enhance innovation capabilities, optimize the industrial structure, and promote green and low-carbon 
development to ensure that the steel industry achieves carbon peaking before 2030.9 “Carbon Peaking 
Action Plan for Industrial Sectors by 2030” further proposes the demonstration and promotion of 
technologies such as H2-DRI and CCUS. It also aims to steadily increase the development of EAF short-
process steelmaking, with a quantitative target to take over 15% of the market by 2025 and over 20% by 
2030.10 In the finance aspect, transition finance standards of the iron and steel industry have been drafted 
based on the G20 transition finance framework by the People's Bank of China and will be released for 
public consultation. 

The iron and steel industry in China follows an approach to emissions reduction similar to the global 
industry as illustrated above. However, given that the country’s production capacity is dominated by  
blast furnace-basic oxygen furnace (BF-BOF) steelmaking with relatively young assets and primarily fueled 
by coal, the timeline for deployment of specific technologies varies. According to the China Iron and Steel 
Association, energy-efficiency improvements will contribute 30% of carbon reduction through 2030 and is a 
priority for carbon-emissions reduction in the short term. Around 2040, resource recycling will account for 
about 40% of carbon-emissions reduction, and short-process production utilizing steel scrap will replace 
the traditional long process at an accelerated pace. From 2050 to 2060, processes such as CCUS and 
hydrogen-based steelmaking are expected to be economically viable, and help drive China’s iron and steel 
industry to near-zero-emissions production.11
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Exhibit 5 Carbon-Emissions Reduction Pathways for China’s Iron and Steel 
Industry and Anticipated Contributions

RMI Graphic. Source: China Iron and Steel Association
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Tools and Practices for Iron and Steel 
Companies to Set Carbon Targets

Target setting tools should follow climate commitment  
and technical feasibility.

Many organizations around the world have developed principles and guidelines for iron and steel 
companies to set and achieve climate-aligned emissions-reduction targets.  These include the Steel 
Science-Based Target-Setting Guidance published by SBTi; the Responsible Steel International Standard 
(Version 2.0) published by ResponsibleSteel; and the Steel Climate Standard published by the Global Steel 
Climate Council (GSCC).

International target-setting guidance are in place for reference, but differ in 
boundary and pathway selections.

Among the guidelines for companies, the Steel Science-Based Target-Setting Guidance and the Steel 
Climate Standard provide methodologies for setting targets that meet the 1.5°C climate goal, whereas the 
Responsible Steel international Standard (Version 2.0) lays out 13 principles and provides certifications to 
qualified steelmaking sites and steel products. Below compares methodologies for setting carbon targets 
— the Steel Science-Based Target-Setting Guidance and Steel Climate Standard  — along two dimensions, 
as summarized in Exhibit 6:

• Accounting boundaries: The Steel Science-Based Target-Setting Guidance offers two accounting 
boundaries applicable to different target-setting approaches: the core boundary, and Scopes 1, 2, and 
3. Comparing the core boundary with  operational boundary from Steel Climate Standard, we have 
found that they both cover the main processes of steel production (whether outsourced or not), but 
their difference lies in whether upstream production processes are included, as shown in Exhibit 7. The 
Steel Climate Standard covers all upstream Scope 3 emissions, including coal, iron ore, natural gas, and 
limestone extraction and processing, while the Steel Science-Based Target-Setting Guidance covers 
upstream production of syngas/hydrogen. 

• Technology routes: The Steel Science-Based Target-Setting Guidance considers two technology routes 
for steel production: long-process steelmaking based on iron oreii and short-process steelmaking based 
on scrap recycling. The guidance offers specific methods for companies to set their targets based on 
the share of steel scrap, whereas the Steel Climate Standard assesses different production pathways 
adopted by companies according to a unified emissions target. 

ii Long-process steelmaking includes BF-BOF and some other routes based on iron ore, e.g. hydrogen-based steelmaking.
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Exhibit 6 Comparison of Differences in Guidelines on Carbon Target Setting for 
Iron and Steel Companies 

Steel Science-Based Target-Setting 
Guidance Steel Climate Standard 

User group Iron and steel companies Iron and steel companies

Accounting scope

Scopes 1, 2, and 3

Core boundary excludes emissions from 
raw material production; excludes cold 

rolling and coating

Operational boundary includes 
emissions from raw material 

productions; excludes cold rolling  
and coating

Differentiates between long-process 
pathway based on iron ore/short-

process pathway based on steel scrap 
or not

Yes No

Publishing organizations SBTi GSCC

Date published July 2023 August 2023

Source: SBTi,12 GSCC,13 and RMI analysis.
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Exhibit 7 Comparison of Accounting Boundaries in Carbon Target-Setting 
Guidelines for Iron and Steel Companies

RMI Graphic. Source: RMI analysis

In addition, there are guidelines for financial institutions to assess whether their investment portfolios 
are aligned with their climate goals. These include the Sustainable STEEL Principles, which are a set of 
commitments to adopt a common measurement and disclosure framework designed for banks to support 
the steel industry in forging a pathway to net-zero carbon emissions; the Disclosure Framework and 
Implementation Guidelines issued by the Task Force on Climate-Related Financial Disclosures (TCFD); and the 
Steel Eligibility Criteria of the Climate Bonds Standard and Certification Scheme issued by the Climate Bonds 
Initiative (CBI). While often referred to in terms of climate-related financial disclosures, TCFD has not developed 
assessment guidelines specific to the iron and steel industry. CBI’s Certification Standard for the Iron and Steel 
Industry refers to the methodology of the Sustainable STEEL Principles in assessing a company’s compliance 
with the 1.5°C climate goal.

Natural gas or biogas 
Production Iron ore mining Limestone quarry Coal mining Metal mining

Alloy metal  
processing

Pellet Sinter Lime Coking

Blast furnace or 
molten reductionDirect reductionSyngas / hydrogen 

production

Steel scrap collection

Briquette

Casting

Electric arc  
furnace

Basic oxygen 
furnace

Continuous casting

Hot Rolling

Steam production

Power production

Steam production

Power production

Heat treatment

Purchased, used in 
multiple processes

Scope 2

Produced in plant, 
used in multiple 

processes

Scope 1

Covered by Steel Guidance’s core boundary and Steel Climate Standard’s operational boundary

Covered by Steel Climate Standard’s operational boundary
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For China, more detailed industry-level guidance on the overall target needs to step up.

Existing climate target assessment methods provide a methodological reference for carbon target setting 
and offer many lessons. For example, climate targets are broken down to the industry level and ultimately 
translated into corporate actions. The SDA methodology for high-carbon industries establishes an average 
emissions benchmark for global companies to reference when they develop more targeted transition 
strategies and actions.

However, most of the 1.5°C temperature targets in the world require achieving carbon neutrality by 2050, 
which may differ from the targets actually set by countries. As the global carbon budget has not yet been 
implemented in each country, the principle of “common but differentiated responsibilities” should be 
considered. Companies at different stages of development and in different regions may not be able to fully 
adhere to the international carbon targets. Therefore, it is necessary to explore the method for evaluating 
carbon targets in the Chinese context and design the corresponding tools and methodology.

Summarizing the above methods for evaluating climate targets reveals three things that should be 
considered when setting carbon targets in line with domestic conditions:

1. Define the emissions pathway or target of the industry in line with national conditions:  
While companies are supposed to set their targets based on the carbon budget, as pointed out by the 
above guidelines and is often the practice globally, China’s iron and steel companies are suggested to 
also consider country specific emission trajectory and the industry’s overall target.

 At present, China’s iron and steel industry is yet to have official target in the form of total carbon budget 
or carbon intensity. And the timeline of national-level carbon peaking and carbon neutrality remains 
one of the key reference for companies’ target setting, and some companies accordingly set their 
timeline to peak emissions and reach carbon neutrality, without enough information on total carbon or 
carbon intensity cut.

 However, to effectively guide actual emission reduction, it is necessary to set more specific quantitative 
targets or emissions-reduction pathways, both at sector level and company level. An ambitious enough 
yet reasonable target should reflect the national development plan for high-emissions industries, as 
well as take into account the feasibility of emission-reduction levers. When a sector level clear enough 
target is in place, it will bring more clarity for companies to follow and adjust.

2. Set targets based on the feasibility of different technology pathways:  
Steel products based on iron ore are significantly different in carbon intensity from those based on 
steel scrap, and the difficulties of implementing emissions-reduction technologies for the two are also 
different. Thus, carbon emissions targets must account for the development of emissions reduction 
under the iron ore–based and steel scrap–based pathways. Unlike many countries where iron and steel 
production is dominated by short processes (i.e., scrap-based steel), China’s industry is dominated by 
BF-BOF production, which makes emissions reduction more difficult and expensive. The international 
community generally sets the same long-term carbon targets for both long and short processes as the 
average carbon intensity of the iron and steel industry is expected to converge. However, in China, it is 
worth exploring separate carbon targets for long and short processes to avoid setting targets that are 
too idealistic to achieve.
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3. Accelerate the development of a comprehensive localized iron and steel database:  
The authenticity and reliability of data are essential for making an accurate carbon-footprint assessment. 
In general, collecting and using on-site data is preferable, but getting complete and accurate data from 
iron and steel companies is challenging. Thus, the practice internationally is to prioritize on-site data, 
while also relying on credible databases such as those published by the IPCC, IEA, World Steel Association, 
and governments (e.g., the United States and the European Union). Therefore, while efforts are in place, 
there is an urgent need to further accelerate development of a national and industry recognized iron and 
steel industry database to support the accuracy, authenticity, and traceability of carbon accounting by its 
iron and steel companies.

What’s for now and what’s ahead for Chinese steel companies: target 
setting, technology pathway, and management mechanism

Target setting: the clarity matters

Reasonable carbon targets should meet climate science, national, and industry requirements for 
emissions reduction, as well as the company’s emissions-reduction ambitions and capabilities. To ensure 
the carbon targets are able to guide actions, companies are suggested to set clear and comprehensive 
emissions-reduction targets, meaning that there are enough details on the overall and milestone targets, 
the total carbon volume and carbon intensity, the coverage of GHG types, and their scope, etc. Besides 
these, there are also other supporting targets companies can consider, like energy consumption and 
renewable energy use. After these targets are set, associated roadmaps, timelines, and action plans are 
necessary to help secure actual actions.

In 2022, the world’s top 50 iron and steel companies by output produced 1.12 billion tons of steel, or 60.3% 
of the world’s total.14 These major iron and steel producers are located in 13 countries across five continents. 
Their carbon-reduction targets and actions are critical to emissions reduction in the industry globally.

As shown in Exhibit 8, 28 of the top 50 global iron and steel companies have set  some type of climate 
targets, of which 19 are committed for carbon-neutrality, net-zero, or climate-neutrality. Among the 27 
Chinese iron and steel companies, 7 have set carbon-neutrality targets which representing a 28.4% of 
China's steel production volume in 2022.  Among the 23 major producers outside of China, 8 have made 
carbon-neutrality commitments, 2 have made net-zero commitments, and 2 have made climate-neutrality 
targets. Of the global top 50 steel companies, 15 that have set carbon-neutrality targets with most setting 
2050 as their target year and a few setting 2045 and 2060 as their target year. 

Most of the global iron and steel companies among the top 50 producers clearly state the scope of 
emissions when defining carbon emissions targets. The majority cover both Scope 1 and Scope 2 
emissions, and a few include Scope 3 emissions in their targets. China’s iron and steel companies follow the 
Guidelines on Greenhouse Gas Emissions Accounting Methods and Reporting for Iron and Steel Producers in 
China (for Trial Implementation), which covers the same scope as Scope 1 and Scope 2.



rmi.org / 20Accelerating Industrial Decarbonization in China: Key Climate Actions for Iron and Steel Companies

Exhibit 8 Carbon Targets Set by the Top 50 Iron and Steel Companies by Output

 
Note: “Companies with carbon-emissions targets” denotes companies that have emissions-reduction targets other than carbon-

neutrality goals. 

RMI Graphic. Source: RMI analysis

The practice of setting interim targets varies considerably among companies. Interim targets are guiding 
target values set between a base year and a carbon-neutrality target year. They are designed, first, to 
assess the effectiveness of carbon-reduction efforts, so companies can make timely adjustments to ensure 
they meet their long-term targets. Second, these targets affect a company’s total emissions before it 
reaches its long-term goal. Even if the end point — carbon neutrality — is the same, total emissions will be 
lower for companies that reduce their emissions quickly than for those that increase and then decrease 
their emissions. Thus, interim targets help ensure companies reach their ultimate carbon targets in a way 
that minimizes their total emissions. Third, the reduction in carbon emissions may not always be linear, 
declining slower or faster depending on factors such as technological maturity and cost. 

Interim targets break down the ultimate carbon target into more specific milestones to ensure companies 
neutralize carbon emissions in stages. All 19 of the top 50 iron and steel companies by output that have 
long-term carbon-neutrality goals have set interim reduction targets to guide and track their emissions-
reduction progress.

Ideal carbon targets contain a base year, base-year emissions performance, target year, and target-year 
emissions performance, providing clear and comparable information for investors, consumers, and relevant 
organizations. Currently, iron and steel companies describe their interim emissions targets in three ways.  
The first way — commonly used by producers in Europe, the United States, Japan, and South Korea — 
identifies a base year in the past, and states the percentage of decrease in total emissions or emissions 
intensity of the target year compared with the base year. 

Ch
in

a 
Ba

ow
u 

Gr
ou

p
Ar

ce
lo

rM
itt

al
An

st
ee

l G
ro

up
N

ip
po

n 
St

ee
l C

or
po

ra
tio

n
Sh

ag
an

g 
Gr

ou
p

H
BI

S 
Gr

ou
p

PO
SC

O
 H

ol
di

ng
s

Ji
an

lo
ng

 G
ro

up
Sh

ou
ga

ng
 G

ro
up

Ta
ta

 S
te

el
Sh

an
do

ng
 S

te
el

 G
ro

up
De

lo
ng

 S
te

el
H

un
an

 S
te

el
 G

ro
up

JF
E 

St
ee

l C
or

po
ra

tio
n

JS
W

 S
te

el
 L

im
ite

d
N

uc
or

 C
or

po
ra

tio
n

Fa
ng

da
 S

te
el

H
yu

nd
ai

 S
te

el
Li

uz
ho

u 
St

ee
l

IM
ID

RO
St

ee
l A

ut
ho

rit
y 

of
 In

di
a 

Lt
d.

 (S
AI

L)
Cl

ev
el

an
d-

Cl
iff

s
N

ov
ol

ip
et

sk
 S

te
el

 (N
LM

K)
Ri

zh
ao

 S
te

el
CI

TI
C 

Pa
ci

fic
Te

ch
in

t G
ro

up
Un

ite
d 

St
at

es
 S

te
el

 C
or

po
ra

tio
n

Sh
en

gl
on

g 
M

et
al

lu
rg

ic
al

Ba
ot

ou
 S

te
el

Ji
ng

ye
 G

ro
up

Ch
in

a 
St

ee
l C

or
po

ra
tio

n
Si

no
gi

an
t G

ro
up

Ts
in

gs
ha

n 
H

ol
di

ng
Ge

rd
au

 S
.A

.
EV

RA
Z

Ze
ni

th
 S

te
el

Sh
aa

nx
i S

te
el

M
ag

ni
to

go
rs

k 
Iro

n 
& 

St
ee

l W
or

ks
 (M

M
K)

An
ya

ng
 S

te
el

Sa
nm

in
g 

St
ee

l
N

an
jin

g 
St

ee
l

Se
ve

rs
ta

l
th

ys
se

nk
ru

pp
St

ee
l D

yn
am

ic
s,

 In
c.

Do
ng

ha
i S

pe
ci

al
 S

te
el

Ji
uq

ua
n 

St
ee

l
Ji

nd
al

 S
te

el
 a

nd
 P

ow
er

 L
td

 (J
SP

L)
Er

de
m

ir 
Gr

ou
p

Ji
uq

ua
n 

St
ee

l
vo

es
ta

lp
in

e 
Gr

ou
p

140

120

100

80

60

40

20

0

St
ee

l P
ro

du
ct

io
n（

M
t）

Chinese iron and steel companies
Other iron and steel companies
Companies with carbon-neutrality targets
Companies with net-zero targets
Companies with climate-neutrality targets
Companies with carbon-emissions targets

As of September 2023



rmi.org / 21Accelerating Industrial Decarbonization in China: Key Climate Actions for Iron and Steel Companies

The second, typically used by Chinese companies, identifies a peaking year in the future as the base year, 
and states the percentage of decrease in total emissions of the target year compared with the base year. 
For example, a Chinese iron and steel company may identify a year before 2025 as the peaking year and 
set the interim target at 2030–2035. Under the context of development and carbon reduction, the “total 
control” target set by the company aligns with China’s dual-carbon goals. The third way of defining interim 
targets, which is commonly used by India’s iron and steel companies and is consistent with India’s nationally 
determined contribution commitment for the industry, sets a target emissions intensity for the target year. 

Technology pathway: massive scale-up of scrap utilization and the need to promote 
lower-emission primary steelmaking

Various scenario analyses have pointed out the importance of both scrap utilization for secondary 
steelmaking and lower-emission primary routes with the hydrogen-based ones as good examples. In RMI’s 
scenario, in order to achieve a “Net Zero by 2050” aligned pathway for the Chinese steel sector, 60% of 
China’s steel production could come from scrap-based EAF by 2050, 20% based on hydrogen, and the rest 
relying on fossil fuel should be equipped with CCS. Although the current scrap resources are insufficient, as 
China enters the latter stage of industrialization and urbanization, and as the recycling system improves, 
there will be growing scrap availability. Hydrogen and CCS, while the costs are relatively high today, 
potential cost reduction brought by both technology advance and economies of scale could make a cost 
parity possible in the future.15

Exhibit 9 Production Route Projection of China's Steel Industry (2020–2050) 

The choice of emissions-reduction technologies varies from company to company depending on their 
circumstances and strategic plans. For example, Baowu Group and Arcelor Mittal, the two largest crude steel 
producers, have developed detailed carbon-reduction roadmaps covering specific technology pathways and 
corresponding deployment windows. However, there are significant differences between the two in terms of how 
much the technologies they chose will contribute to emissions reductions.

• Baowu Group produces about 10.9% of the steel in China, mainly using the long process. Replacing 
long-process production capacity with EAF steelmaking involves early decommissioning of blast 
furnaces, and would reduce the economy of the original investment. Furthermore, steel scrap resources 
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in China are limited, and the economic advantages of short-process steelmaking are not evident. 
Therefore, Baowu Group plans to aggressively develop hydrogen-based steelmaking to optimize 
the utilization of long-process production capacity while expanding its business into the upstream 
hydrogen energy industry. By expanding into the whole supply chain — hydrogen energy production, 
storage, transportation, refilling, and usage — Baowu hopes to build momentum for growing the 
company. 

• Arcelor Mittal, by contrast, has invested more in electric steelmaking to reduce emissions.  
With new direct reduction iron (DRI)–EAF technology, the company is increasing the portion of EAF 
steel production capacity while eliminating the long-process blast furnace-basic oxygen furnaces’ 
production capacity.

Some companies have emissions-reduction measures that extend beyond their production processes. 
For example, Arcelor Mittal purchases carbon offset credits, which it says neutralize the last 5% of carbon 
emissions, which tend to be difficult and expensive to address. Ansteel Group, which does mining and 
beneficiation in addition to its iron and steel smelting business, incorporates carbon emissions reduction 
from ore mining by constructing green mines. Jianlong Group, Shougang Group, and Tata Steel have 
added green logistics to their emissions-reduction roadmaps to help address Scope 1 emissions (from 
intracompany transport) and part of its Scope 3 emissions (from transport between the company and 
upstream and downstream companies).

Management mechanism: a spectrum of to-dos

The carbon related management mechanism is a system of safeguards and measures companies can adopt 
to support carbon-reduction actions. Internal carbon management includes mechanism construction, 
financial support, investment in innovation and R&D, capacity building, and carbon information 
management. External carbon management is mainly comprised of the company’s supply chain, corporate 
image, and external cooperation.

Organizational structure and funding are key to ensuring that carbon-emissions reduction actions 
remain effective over the long term. Most of the leading iron and steel companies have set up divisions 
or committees dedicated to carbon management, supporting carbon emissions reduction by investing 
dedicated funds and developing carbon financial products to leverage external funds. 

For example, Baowu Group has set up a carbon-neutrality fund of 50 billion yuan to help develop low-carbon 
steel production. It also has issued China’s first low-carbon transition bond, investing all the proceeds in a 
hydrogen-based shaft furnace system for its subsidiary, Zhanjiang Iron & Steel. The European Investment 
Bank offered Arcelor Mittal a loan of €75 million to build waste and by-products conversion and utilization 
projects that will help develop low-carbon steelmaking technologies. Leading iron and steel companies have 
taken initial steps in securing specialized low-carbon finance, but these industry players will need to ensure 
sustainable funding for decarbonization through a variety of mechanisms as they emerge.
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Market Mechanisms That Support 
Iron and Steel Companies Achieving 
Climate Targets

Capital access and supply chain management

Most of the world’s leading iron and steel companies have made progress setting corporate carbon targets 
that meet climate goals and completing the corresponding carbon-reduction roadmaps. China is the 
world’s largest steel producer and consumer. About half of the world’s top 50 iron and steel producers by 
output are Chinese companies, and those that have carbon targets account for 18.6% of global output. 
Climate action by these companies is critical to meeting China’s carbon-neutrality goal, to emissions 
reduction in the global iron and steel industry, and even to downstream companies. However, Chinese iron 
and steel companies still face considerable challenges in achieving their climate targets and taking large-
scale emissions-reduction initiatives.

To illustrate the specific challenges to Chinese iron and steel companies in their efforts to reduce carbon 
emissions, Exhibit 10 examines the industry from the perspective of the entire value chain — including 
measures that iron and steel companies can implement as well as emissions-reduction efforts by players 
across the supply chain. Given the complexity of the steel production process, thorough emissions 
reductions require technological innovation. Both technological innovation and the at-scale application of 
new technologies require significant financial support and a high degree of risk tolerance. How to access 
the capital needed for transition is a key challenge to the industry. 

In addition, the value chain of the iron and steel industry is diversified and complex. The upstream and 
downstream processes include ore collection, smelting, processing, manufacturing, and distribution, 
involving many steps and multiple industries. To more significantly reduce emissions in collaboration with 
upstream and downstream partners requires close communication. How to avoid cost increases caused by 
increased coordination and management is another major challenge.
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Exhibit 10 Impacts of Iron and Steel Companies on Carbon Reduction  
in the Value Chain 

RMI Graphic. Source: RMI

Financial Pressure

Amid the energy crisis and global economic headwinds, the cost of fuel for steel production has risen sharply 
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the China Iron and Steel Association, the purchase cost of coking coal and blown coal of the benchmarked 
iron and steel companies increased by 24.9% and 24.3%, respectively, in 2022 over the previous year. 
Revenues of key iron and steel companies decreased by 6.35% and the profits shrunk 72.27%, putting greater 
financial pressure on the iron and steel industry in a complicated and uncertain market.16
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At the same time, the iron and steel industry urgently needs to transition to low-carbon production. As a 
high emitter accounting for about 7% of global GHG emissions, iron and steel companies are subject to 
increasingly stringent environmental requirements.17 The European Union, for example, has set ambitious 
emissions-reduction targets, requiring the iron and steel industry to reduce carbon emissions by 55% by 
2030 and 80%–95% by 2050 compared with its carbon emissions in 1990. 

Although many carbon-reduction solutions in the iron and steel industry are still in their early stages and 
relatively costly, it is critical that immediate reduction actions be taken and the necessary funding made 
available — which in turn will help improve the economics of new technologies needed for the industry to 
reach its carbon-neutrality target. RMI estimates that the total fixed assets required for the transition in the 
iron and steel industry through 2050 will be at least 1.6 trillion yuan.

However, iron and steel companies commonly find it difficult and expensive to secure financing. This is 
because the industry is one of the “two highs and one surplus” industries,iii with a high average gearing 
ratio and declining profitability in recent years. The industry mainly relies on debt financing, but the 
scale of bond issuance of iron and steel companies narrowed by 21.01% from January to November 2022 
compared with the same period in 2021. Bonds with a maturity of one year or less accounted for 54.15% of 
the total issuance — short-term funds that cannot meet the long-term capital demand for the transition.18

In general, it is difficult for iron and steel companies to complete the low-carbon transition with their 
own funds or using traditional financing channels. And, because iron and steel is a high-carbon-emissions 
industry, it is controversial for these companies to secure funding through new green financing channels. 
As a result, iron and steel companies have limited access to funding for the low-carbon transition.

Complex Supply Chain Carbon Management

The iron and steel industry involves complex processes and is therefore closely connected to both 
upstream and downstream stakeholders. Iron and steel companies purchase different types of large 
equipment, such as blast furnaces, basic oxygen furnaces, and EAFs from upstream. They also need 
a continuous supply of raw materials and energy, such as iron ore, scrap materials, coal, electricity, 
and cooling water during operation. Their products are sold to industries that include construction, 
infrastructure, automotive, energy, and machinery. In the process of emissions reduction, the iron and steel 
industry must engage in extensive communications with upstream and downstream companies. Iron and 
steel companies should pursue carbon-emissions reduction in their procurement from upstream suppliers, 
thereby reducing Scope 2 and Scope 3 emissions. At the same time, they should maintain ongoing 
communication with customers regarding their requirements for emissions from steel materials to ensure 
product compliance.

However, the iron and steel industry faces great challenges in carbon-emissions management. First, it 
interfaces with a large number of other industries, each with its own technological characteristics and 
frameworks for emissions reduction. Iron and steel companies need to collaborate with each stakeholder 
to customize emissions-reduction plans and methods for evaluating the effectiveness of initiatives, 
leading to high communication and management costs. Second, emissions-reduction capabilities, 
willingness, and acceptable costs vary among stakeholders. The iron and steel industry, which is in the 
middle of the value chain, faces growing pressure to reduce emissions from downstream companies while 

iii The “two highs” refer to resource-based industries with high pollution and high energy consumption, and the “one surplus” 
refers to industries with excessive capacity. We have observed that banks may set limits on the general credit business for the 
“two highs and one surplus” industries and grant a higher risk rating.
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hardly passing on the pressure and costs of emissions reduction to other stakeholders. How to manage 
emissions-reduction targets and initiatives along the supply chain in a systematic and comprehensive 
manner, and how to distribute emissions-reduction responsibilities and costs in a reasonable and fair 
manner are core challenges for the iron and steel industry.

Trading, financing, and carbon-asset mechanisms

Market mechanisms, including financial markets, commodity markets, electricity markets, and carbon 
markets, play a key role in reducing corporate emissions. With market mechanisms, companies can gain 
broad access to resources, reduce the cost of emissions reduction, raise funds for transition, and adopt 
innovative and customized decarbonization solutions.

There are three primary market mechanisms available: trading based, financing based, and carbon asset 
management based. As shown in Exhibit 11, trading-based mechanisms mainly include energy trading, 
environmental-attribute trading, and carbon-related trading. These mechanisms are designed to help 
companies reduce carbon emissions in the most flexible and cost-effective way through market trading. 
Financing-based mechanisms mainly include green finance and transition finance. When effectively 
utilized, they help companies secure lower-cost funding for their low-carbon transition. Carbon asset 
management–based mechanisms are science-based carbon footprint accounting methodologies that 
record and store information on corporate emissions and emissions-reduction activities. The information 
not only helps iron and steel companies communicate better with upstream and downstream partners,  
but can also be converted into “assets” that attract additional cash flow in some scenarios.

This section illustrates how each of these three mechanisms and their synergies can help iron and steel 
companies implement emissions-reduction initiatives.

Exhibit 11 Synergies of Market Mechanisms

 

RMI Graphic. Source: RMI

•Leverage investments on 
reduction to implement 
reduction initiatives and 
build up carbon assets

•Carbon asset loan collateral
•Carbon asset sell back
•Carbon asset custody

Carbon asset 
management-based 
mechanism

•  Carbon footprint testing, reporting, verification
•  Carbon-related data recording and storage

•  Carbon asset derivatives development

Trading-based mechanisms

•  Energy trading
•  Environmental attribute trading
•  Carbon-related trading

Financing-based mechanisms
In the scope of green financing and 
transition financing:

• Debt financing
• Equity financing
• Innovative instruments

•  Carbon trading record
•  Environmental rights and 

interests trading record

•Carbon asset trading
•Carbon asset derivatives 

trading



rmi.org / 27Accelerating Industrial Decarbonization in China: Key Climate Actions for Iron and Steel Companies

Enhance cost-effectiveness through trading-based mechanisms.

The iron and steel industry has faced significant operating pressures in recent years. The cost of producing 
iron and steel has increased due to rising energy prices, while the demand for steel has continued to 
fall due to the global economic headwinds and overcapacity. Under these circumstances, iron and steel 
companies cannot raise prices to pass on their higher operating costs to customers. In addition, iron 
and steel companies are facing increasingly stringent environmental requirements. In the long term, 
environmental protection policies and regulations are necessary to achieve the targets of the Paris 
Agreement and promote the low-carbon transition, but in the short term, they present an additional cost to 
iron and steel companies.

In the absence of market mechanisms, the operating cost and emissions-reduction cost of iron and steel 
companies are relatively fixed and independent, requiring companies to address them separately. These 
costs may force iron and steel companies into bankruptcy or closure, and make it hard to achieve a 
sustainable development industry.

Trading mechanisms can provide a way for iron and steel companies to solve this problem, overcome 
their technological and capacity barriers, and significantly reduce the cost of emissions reduction. By 
participating in market trading, iron and steel companies can adopt the most cost-effective way to reduce 
emissions and maximize efficiency. Trading-based mechanisms allow companies to consider the costs of 
plant operation and emissions reduction in a holistic manner, thus promoting sustainable development of 
the industry. Currently, common trading-based mechanisms in the market include green power trading, 
green certificate trading, and carbon emissions trading.

Green Power and Green Certificate Trading

In the net-zero scenario, the steel industry will have almost entirely shifted to low-carbon production by 
2050. Decarbonization will be achieved with the adoption of technologies such as CCUS, short-process EAF 
steelmaking, and H2-DRI, coupled with the use of green energy sources, including renewables such as wind 
and solar, which are called green power, and green hydrogen. 

According to RMI, short-process EAF steelmaking is expected to gradually expand to 60% of China’s total 
production by 2050, up from the current level of 10%.16 Using short-process EAF, electricity is the main 
source of energy, consuming around 300 kilowatt-hours per ton of steel. If green power can be used 
at scale, iron and steel companies can accelerate their emissions reduction. Green hydrogen for direct 
hydrogen reduction can also be sourced through green power procurement plus in-plant hydrogen 
production from electrolytic water. This means of decarbonization is in practice internationally, for 
example, by Steel Dynamics and H2 Green Steel.
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Case 1: EAF Steelmaking + Green Power Pathway of Steel Dynamics

As one of the largest steel producers and recyclers in the United States, Steel Dynamics produces 
13 million tons of steel annually using EAF steelmaking technology. It has plants throughout the 
United States and Mexico. In 2023, the company signed a renewable power purchase agreement 
with the world’s largest wind and renewable energy generator, NextEra Energy Resources, and 
purchased 308 megawatts (MW) of power from its new wind farm in Scurry County, Texas. When put 
into operation, the wind farm is expected to produce 1.1 terawatt-hours (TWh) of power annually, 
which is approximately 16% of the company’s total power consumption of steel plants. This purchase 
agreement is by far the largest green power purchase agreement to date in the iron and steel industry 
in North America.19

Case 2: Green Power–Based Hydrogen Production + DRI Pathway  
of H2 Green Steel

H2 Green Steel, a Swedish start-up, is building the world’s first near-zero-emissions steel plant 
based on renewable hydrogen in Boden, Sweden. The plant is expected to emit 95% less CO2 than 
conventional steel production and is planned to start operation by 2025. It will use hydrogen for 
direct reduction of iron and produce 2.5 million tons of steel per year in the first phase. The renewable 
hydrogen used will be produced in the 800 MW electrolyzer of the plant, which will be one of the 
largest electrolyzers in the world.20 

To meet the demand for power for renewable hydrogen production, H2 Green Steel has signed 
long-term power purchase agreements with leading Nordic energy producers Statkraft and Fortum. 
Statkraft will supply 2 TWh/year of renewable electricity to the steel plant between 2026 and 2032, and 
Fortum will supply a total of 2.3 TWh/year of renewable electricity to the plant.21 These include a fixed-
price agreement of 1 TWh per year for nine years from 2027 and an index-based agreement of 1.3 TWh 
per year with a five-year hedging period from 2026.22

Access to economically viable green power is key to implementing this pathway. In recent years, China has 
been increasingly promoting the market-based trading of green power and green certificates, expanding 
access to green power for all energy consumers, including iron and steel companies.

• Green power trading: A trading mechanism for both electricity and the environmental attributes of 
green power. In September 2021, China introduced a green power trading model through which energy 
consumers and renewable energy power producers can enter into direct power purchase agreements. 
Under these contracts, the green power and the environmental attributes represented by the green 
certificate are delivered to the energy consumer in a bundled transaction.

• Green certificate trading: A trading mechanism solely for the environmental attributes of green power. 
Consumers purchase the power they need separately through other contractual modes.
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Although the trading mechanism has been established, the economic viability of green power cannot be 
guaranteed as the market is still in its infancy and the relationship between supply and demand is unstable. 
For example, the purchase of green certificates is an additional operating cost for iron and steel companies. 

Green power trading generally follows market-based trading principles, where buyers and sellers can 
negotiate directly based on market supply and demand, the ability to bear a premium, and other factors. 
However, some in the market believe the environmental attributes of green power should be recognized, 
and thus traded at a “premium.” That would present another challenge to the iron and steel industry, 
which is already operating with narrow margins. To make better use of green power and green certificate 
trading mechanisms, iron and steel companies may try leveraging their scale — that is, significant and 
predictable power consumption — to explore options such as signing long-term agreements on the 
purchase of green power. This will allow them to lock in the green electricity they require at a fixed price 
and reduce risk. 

Carbon Emissions Trading

Although China’s carbon market currently covers only the power generation sector, iron and steel 
companies will inevitably be included in the future, given the dual-carbon goals and international 
trading trends. There are clear signs that this change is in the works. In 2021, the Ministry of Ecology 
and Environment (MEE) commissioned the China Iron and Steel Association to develop a carbon quota 
allocation scheme for the industry. In July 2023, China convened two high-level “working meetings” to 
consider a preliminary proposal for inclusion of the iron and steel industry in the market.

In October 2023, MEE issued the “Notice on the Reporting and Verification of Greenhouse Gas Emissions by 
Enterprises in Selected Key Industries for 2023–2025,” setting more stringent carbon-emissions verification 
requirements for iron and steel, cement, and electrolytic aluminum.23 It substantially modified the carbon-
emissions accounting and reporting methods for these industries — a change in policy that helps pave the 
way for including the iron and steel industry in the carbon market.

Including the iron and steel industry in the carbon market will effectively control total emissions of the 
industry and promote decarbonization actions. For individual companies, the carbon market gives 
them greater incentive for low-carbon transition by providing a firm price signal for emissions reduction, 
allowing them to determine the optimal amount of emissions reduction depending on their technological 
pathways and emission levels. It would allow iron and steel companies to buy and sell emissions 
reductions and share the cost of reductions, thereby maximizing the benefits in the market. Therefore, 
companies lacking emissions reduction capacity can have a new compliance option that gives them time 
to gradually build up their capacity rather than shutting down immediately, while corporations with strong 
emissions reduction capacity can gain incentives for deeper emissions reductions.

Iron and steel companies should pay close attention to national policies and make plans for participation 
in the carbon market. For example, they can incorporate carbon market–related work in their development 
plans, build carbon-accounting mechanisms and capacity in advance, and actively participate in the 
development of carbon standards. In addition, these companies should also pay attention to global trends 
in the industry, including international carbon prices, and the impact of carbon tariffs on their exports, such 
as the EU Carbon Border Adjustment Mechanism.
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Raise funding through financing-based mechanisms.

Due to certain characteristics of the low-carbon transition for iron and steel companies, such as perceived 
high risks and the requirement for long-term commitment, these projects are often not the top preference 
for financiers. Such projects frequently face intense competition for capital against other projects that are 
considered more financially rewarding, often placing them at a disadvantage.

Green finance and transition finance are key innovative market mechanisms to help iron and steel 
companies out of their predicament. Once certified as green or transition projects, potential investors 
interested in climate change mitigation will be more inclined to provide funding, sometime at lower 
interest rates and with longer maturities. Although debates still exist in terms of the definition of the two 
terms, there are some general differences between green finance and transition finance.
 
Green finance, in definition, is designed to finance pure green projects with zero or near-zero emissions, 
while in practice, other project types such as energy efficiency improvemnts or synergy with air pollution 
control are also included. For example, In the Green Bond Endorsed Projects Catalogue (2021 Edition), 
“ultra-low emissions transition of iron and steel companies” projects are explicitly supported.24 However, 
due to the high-emissions nature of the iron and steel industry, only a limited number of projects can be 
covered, causing corresponding restrictions on green finance for the steel industry. 
 
Transition finance, complementing green finance by supporting high-carbon projects to make progress 
in reducing carbon emissions, offers more potential to finance the transition of iron and steel companies. 
Currently, transition finance is still in its infancy but is gradually growing and receiving increased attention. 
The People’s Bank of China launched a study on transition finance in 2021 and organized research on 
transition finance standards in four key areas, including the iron and steel industry, coal and electricity, 
construction and building materials, and agriculture. In the future, more specific standards should be 
set for transition finance to ensure that it can support sufficiently ambitious actions that align with the 
decarbonization roadmap.
 
Under green finance and transition finance frameworks, iron and steel companies can raise funds for their 
emissions-reduction initiatives through financing instruments including debt financing, equity financing, 
and other innovative financing instruments. These financing mechanisms will vary depending on the 
different transition technology pathways and the features of the transition finance required by iron and 
steel companies.
 
Scenario 1: Debt financing is the preferred option when adopting mature technologies

When iron and steel companies plan to adopt mature emissions-reduction technologies such as energy-
efficiency improvements, large-scale retrofitting, and recycling, they may apply for debt financing to 
support project construction and production. Bank credit and bond issuance are two primary instruments 
for debt financing. In the Chinese sustainable financing market, bank credit is more mainstream, while 
corporate bond issuance volumes have been increasing over the years. By the end of 2022, the balance 
of green loans in China reached 22.03 trillion yuan, and the stock of green bonds was 1.4 trillion yuan.25 
As these two financing instruments have different characteristics, iron and steel companies can choose 
between these two instruments according to their capital demands. First, the preparation period for credit 
is shorter than that for bonds. For a sustainable loan, the company needs only submit materials to the 
financial institution, which, upon approval, can directly disburse the funds required for the project. Bond 
issuance requires companies go through more complicated and time-consuming procedures with higher 
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transaction costs. Secondly, the tenor of credit is commonly shorter than that of bonds. For instance, 
loans directed toward energy-efficient improvements typically exhibit a tenor of less than three years 
within the Chinese market, while in 2022, the weighted average maturity of green bonds in China was 5.5 
years.26 Thirdly, bond interest rates are generally lower than credit interest rates. According to institutional 
estimates, the weighted average interest rate of green loans is 4.1%, while the average issuance rate of 
green bonds in 2022 was 3.1%.27 Considering the above factors, bank credit is more suitable for small 
projects that require rapid financing, while bonds are more suitable for large-scale projects that require 
large upfront investment. It should be noted that in the financing practices of individual enterprises, the 
characteristics of bonds and credit may change due to various factors such as the market environment, 
enterprise risk ratings, project types, etc.
 

Case 3: Chinese iron and steel company issues green bonds

HBIS Group is one of the largest steel material manufacturers and integrated service providers 
in China. In recent years, due to rising raw material prices and China’s progressively stricter 
requirements for environmental protection, its production cost and environmental protection 
expenses have continued to increase. To make a green transition, HBIS Group needed to update its 
production equipment, but it did not have the funds to make the large capital investment required 
to upgrade to low-carbon green technology. Its debt ratio of 60%–70% also made external financing 
difficult. So, in March 2018, HBIS Group issued China’s first green bond to raise funds for its upgrade. 
The bond raised 700 million yuan with a five-year maturity and a coupon rate of 5.42%. Half of the 
funds raised were invested in energy-saving technology transition projects, while the other half 
supplemented the group’s daily operations. HBIS Group subsequently issued its second green bond 
in December 2018, raising a total of 3.5 billion yuan. This issuance was the first green renewable 
bond in the Chinese green bond market.28

 

Scenario 2: Equity financing is better suited to the deployment of emerging technologies

To realize their long-term strategic plans, iron and steel companies will also need to apply some immature 
technologies such as hydrogen energy and CCUS in pilot projects. With high up-front costs and high 
associated uncertainty, these technologies make it difficult to ensure a stable return on investment.  
For these types of projects, the lack of repayment flexibility of instruments such as loans and bonds may 
pose a significant risk to both the borrower and the lender. Equity financing, characterized by a higher 
risk appetite, whereby partial ownership of the company is sold to investors willing to share the risks and 
returns of the project, is the preferred financing option for the deployment of emerging technologies. 
However, the green or transition labeling of equity investment is still in its early stages worldwide.  
The concepts, related standards, and financing forms of green stocks and transition stocks have not been 
clearly defined in China. Building this financing tool could provide Chinese iron and steel companies with a 
lower-cost, longer-term, and more flexible financing option to decarbonize.
 
Scenario 3: Other innovative instruments

Other innovative financial instruments can be used. For example, insurance mechanisms can be effective 
in sharing the transition risks posed to iron and steel companies. Some typical transition insurance allows 
steel companies to hedge against the risk of not achieving the projected energy efficiency gains in their 
retrofit projects. If the project fails to meet the predetermined energy-saving targets during the operation 
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period, the insurance company will be responsible for paying out part of the energy-saving retrofit 
costs. Additionally, for asset-heavy projects, steel companies can try financial leasing, whereby financial 
institutions purchase the required equipment and then lease it to the steel company. In this way,  
steel companies can avoid investing a large amount of capital in the early stages of the project, and 
instead spread the capital investment over the project period, thus preventing the short-term increase 
in gearing and operational pressures. With the market recognizing the potential of financial innovation, 
numerous financing mechanisms using carbon assets as leverage have emerged. The report will introduce 
more details of the carbon asset-based financing solutions in the next section.

Enable data transparency and carbon derivatives through carbon asset 
management-based mechanisms.

Traditionally, iron and steel companies view their carbon emissions as an environmental consequence of 
production processes and thus focus solely on compliance. As carbon-neutrality targets become clearer 
and carbon pricing mechanisms improve, these companies are facing increasing compliance costs that 
will erode their competitiveness and profitability in the long term. However, these companies can optimize 
their resources and achieve sustainable development at the lowest possible cost if they take a different 
perspective: By regarding carbon emissions reduction as part of their assets (their carbon assets), they can 
actively reduce compliance cost or even generate revenue through emissions reduction and use financial 
instruments to manage their carbon assets and sinks.

Carbon asset management can help iron and steel companies reach their climate targets in several 
ways. These companies can quantify their total carbon emissions through carbon asset management 
and begin mitigation actions on that basis. They can also apply it to communicate with upstream and 
downstream companies in the supply chain for collaborative emissions reduction. In addition, carbon asset 
management can create synergies with trading and financial mechanisms, raising capital, reducing costs, 
and mitigating risks. Exhibit 12 summarizes the ways that carbon asset management empowers corporate 
emissions reduction activities.
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Exhibit 12 Purposes of Carbon Asset Management

RMI Graphic. Source: RMI

Scenario 1: Supply chain carbon management

Collaborative emissions reduction in the supply chain can incur high communication and coordination 
costs due to differences in how upstream and downstream companies set climate targets and take climate 
actions. To address this problem, iron and steel companies can assist upstream and downstream peers 
in building capacity and promoting the use of a common carbon asset management system. The system 
should be able to unify the climate targets of all companies into a single indicator of carbon emissions and 
assess the effectiveness of climate actions by amount of emissions reduction. With the system in place,  
iron and steel companies can access information on upstream carbon emissions and set appropriate 
upstream emissions requirements to reduce their Scope 2 and Scope 3 emissions. The system also allows 
iron and steel companies to provide first-hand, real-time, trusted information to downstream companies 
without going through complex reporting.

Scenario 2: Synergies with trading mechanisms

As new market trading mechanisms related to environmental attributes continue to improve, iron and 
steel companies will increase their transactions in various markets, including the sale and purchase 
of commodities containing environmental attributes, solely environmental attributes, and carbon 
emissions reductions. As the transactions increase, it is difficult for companies to understand how much 
each transaction contributes to their climate targets without sound management tools. Carbon asset 
management helps them systematize transactions in various markets, counting all types of transactions 
as outflows and inflows in their carbon accounts to better account for and manage transactions related to 
environmental rights and interests.
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In addition, iron and steel companies can develop carbon financial derivatives based on their carbon 
assets, such as carbon forwards, carbon swaps, carbon options, and carbon futures. By trading carbon 
financial derivatives, companies mitigate the risks of participating in carbon market transactions or obtain 
higher returns. For example, iron and steel companies that require emissions credits can hedge their 
carbon emissions by purchasing carbon futures to lock the carbon price of a future date. In this way,  
they can avoid paying a higher price for carbon emissions if the market price increases.

Case 4: Innovative trading mechanism based on carbon asset management

Global certification body DNV has developed the Green Steel Assurance, which allows downstream 
companies to share the cost of emissions reduction by iron and steel companies. Under this 
framework, iron and steel companies account for the emissions reduction generated by their 
measures through carbon asset management; DNV verifies the reduction and grants third-party 
certification of the reduction; and downstream companies may purchase the certified reduction 
to reduce their own Scope 3 emissions while sharing the emissions reduction cost of iron and steel 
companies. DNV has established partnerships with several major European steel manufacturers, 
including Arcelor Mittal, Thyssenkrupp, and Tata Steel Europe.29

Scenario 3: Synergies with financial mechanisms

Iron and steel companies can leverage their existing carbon assets to raise more funds through a wide 
range of financing instruments. For example, these companies may collateralize their carbon assets for 
loans to banks or other lenders or perform a “sell-back” of their carbon assets ( i.e., sell carbon assets 
to a lender and then buy them back at an agreed upon price on the maturity date). In this way, they 
can improve short-term liquidity by collateralizing their carbon assets. To reduce the operating costs 
of managing carbon assets, iron and steel companies may turn to carbon asset custodianship, where 
their carbon assets are entrusted to a custodian who handles the registration, certification, trading, and 
settlement of the assets on their behalf.
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Suggestions for Improving Iron and 
Steel Companies' Climate Actions 
in China

Reducing carbon emissions in the iron and steel industry is important and urgent both for global low-
carbon development and the promotion of carbon-peaking and carbon-neutrality goals in China. This 
report analyzes the feasible measures and market mechanisms for iron and steel companies to reduce 
carbon emissions by considering the existing guidelines on setting climate targets for the iron and steel 
industry and companies, as well as current corporate targets and practical actions. To accelerate the 
implementation of carbon-reduction initiatives, this report offers five suggestions:

1 At the industry level, carbon reduction targets and roadmaps in line with China specific features 
can help set the scene for companies. A carbon budget model meeting China’s dual carbon goals 
can be developed to formulate an industry-specific carbon budget, taking into account the national 
development plan for high-emission industries and the feasibility of emissions-reduction technologies. 
Developing emissions reduction pathways for various industries allows for the determination of 
emissions capacity and reduction targets specific to the iron and steel sector, thereby providing a 
baseline for setting goals within enterprises. Target setting should also take into account the differences 
between short and long processes. Explore specific issues such as whether different carbon targets 
should be set for short and long processes to avoid targets that are unachievable. 

2 At company level, iron and steel companies are suggested to improve clarity and 
comprehensiveness of carbon targets, for example, setting feasible interim targets to monitor 
carbon reduction progress, specifying the boundary and scope of emissions, including actions 
plans behind commitments, etc. Ideally, interim targets contain a base year, base-year emissions 
performance, a target year, and target-year emissions performance, so that they are transparent, 
traceable, and comparable. These targets help companies break down their ultimate carbon targets into 
more specific milestones to ensure they achieve carbon neutrality by stages. They also help assess the 
effectiveness of carbon-reduction measures so companies make timely adjustments and minimize total 
emissions. 

 
Carbon targets should be supported by a roadmap of initiatives for emissions reduction. The technologies 
and pathways that reduce emissions in the iron and steel industry have been identified and reached 
consensus at the global level. Companies should create roadmaps of emissions-reduction technologies 
based on their own operating conditions while clarifying feasible pathways for their carbon targets. 

3 Iron and steel companies are encouraged to leverage their key position along the value chain, and 
closely collaborate with their upstream and downstream players to accelerate the establishment 
of a comprehensive carbon emissions management mechanism.  The supply chain of the iron and 
steel industry consists of emitters from multiple industries. Understanding the emissions of each 
player is essential for the iron and steel industry and its supply chain to further reduce emissions. 
By accelerating the establishment of a carbon- management mechanism, information on emissions 
upstream and downstream can be structured to assess and optimize the carbon footprint throughout 
the chain more accurately. This would provide data to meet the requirements for green finance, 
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transition finance, and sustainable investment, so that iron and steel companies are more likely to 
obtain the capital to invest in low-carbon technology innovation and sustainable production.

4 Iron and steel companies are also encouraged to actively participate in existing market 
mechanisms to ease financial pressure and even fully capture market opportunities. Iron and steel 
companies are already under financial pressure, which will only increase in their low-carbon transition. 
With the support from market mechanisms, they not only gain incentive for transition, but effectively 
reduce the pressure on management and finances during the transition. Take the carbon trading 
mechanism as an example.  
Iron and steel companies will inevitably be included in the carbon trading market, so they should 
closely follow the corresponding policy developments and plan for emissions-reduction initiatives, 
emissions data, and emissions verification. Once included in the carbon trading market, iron and steel 
companies that have prepared can seize the opportunity to reduce emissions costs through effective 
trading strategies, and even make financial gains by trading additional credits to subsidize other 
climate actions.

5 Iron and steel companies need to leverage their advantages such high strategic position in China's 
economy and large asset base to actively engage in mechanism innovations to support their 
efficient transition. Several market mechanisms are in place to support iron and steel companies, but 
in the short term they have limited impact due to varying degrees of development. Take green power 
trading as an example. Green power is trading at a premium, which makes it generally more expensive 
than thermal power, and thus not affordable for iron and steel companies with high energy consumption 
and low margins. Given their industrial advantages, such as strategic importance, large-scale investment, 
and strong credit, iron and steel companies are positioned to develop innovative financial products on 
top of carbon assets that support corporate emissions reductions. This will not only ease the transition 
for iron and steel companies, but also contribute to the low-carbon development of other industries in 
the supply chain.
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