
Chalybes Chronicles: Unraveling the Green Steel Gordian Knot 

 

 

The global steel industry stands at a critical juncture, facing unprecedented 
pressure to decarbonize its operations and produce "green steel." This 
monumental task has become the focus of intense research, innovation, and 
investment across the sector. To shed light on this complex journey, Oreaco has 
published a magnum opus titled "Chalybes Chronicles Net Ø – The Holy Grail 
of Green Steel," a comprehensive 1000-page book that delves deep into the 
multifaceted world of green steel production. 

 

The book, a result of nearly two years of extensive research, provides an 
unparalleled overview of the steel industry's efforts to achieve net-zero 
emissions. It covers the operations and strategies of approximately 75 major 
steelmakers, offering insights into how industry giants are approaching the 
challenge of decarbonization. Additionally, the book explores the contributions 
of 12 innovative startups and 16 groundbreaking technologies that are reshaping 
the future of steel production. 

 

One of the key focuses of "Chalybes Chronicles" is the technological landscape 
of green steel production. The book provides in-depth analyses of available 
Direct Reduced Iron and Electric Arc Furnace technologies, which are 
increasingly seen as crucial components in the industry's transition away from 
traditional blast furnace methods. 

 



The book addresses the costs associated with the shift to Hydrogen Direct 
Reduced Iron, EAF transition, and the switch to renewable energy sources. It 
also explores the complexities of implementing Carbon Capture and Storage 
technologies, which many see as a necessary stopgap measure in the journey 
towards truly green steel production. 

 

Recognizing that the steel industry does not operate in isolation, "Chalybes 
Chronicles" also examines the broader ecosystem surrounding green steel 
production. This includes an analysis of the mining sector, which must adapt to 
provide the raw materials needed for new production methods, and the logistics 
industry, which faces its own challenges in reducing emissions associated with 
the transportation of steel and its inputs. The book also highlights the role of 
nearly 100 non-governmental organizations in driving and shaping the industry's 
sustainability agenda. 

 

To provide readers with a glimpse into this comprehensive work, Oreaco is 
publishing 22 brief articles from the book's first section, "Backgrounder." These 
articles cover a wide range of topics, from the basics of climate change 
terminology to the intricacies of carbon markets and emissions trading systems. 
They also address critical issues such as the potential scarcity of high-quality 
scrap metal, the challenges of transitioning to renewable energy sources, and 
the complexities of funding decarbonization efforts. 

 

Prepare to be astounded by the sheer magnitude and comprehensive scope of 
this monumental work. The 22 articles you would peruse, crafted from Section 1, 
represent merely the tip of an intellectual iceberg. These pieces, distilled from a 
rich backgrounder spanning approximately 50 pages, offer but a tantalizing 
glimpse into the vast ocean of knowledge contained within the book's nearly 
1000 pages. This teaser, carefully curated to whet your appetite, is akin to 
peering through a keyhole into a vast, unexplored realm of information. The 
depth and breadth of content that lie beyond these initial insights promise to be 
nothing short of staggering. Brace yourself for an unparalleled journey through 
the intricate landscape of sustainable steel production, where each page turn 
reveals new horizons of understanding and opportunity. 

 



As an acknowledgment of the importance of this knowledge in today's corporate 
landscape, Oreaco is offering a substantial 33.33%discount of Rs 100,000, No 
GST Applicable On Printed Books, on limited pre-booked copies of "Chalybes 
Chronicles Net Ø – The Holy Grail of Green Steel."  This special offer, available 
at Rs 200,000 per copy, reflects Oreaco's commitment to making this valuable 
resource accessible to current & old subscribers among industry professionals 
and researchers. 

 

This magnum opus is an indispensable compendium for anyone seeking to 
master the intricacies of sustainable steel production and thrive in the rapidly 
evolving ferrous industry. With its unparalleled coverage of approximately 75 
steelmakers, 12 cutting-edge neoteric ventures, 16 groundbreaking innovators, 
and a host of verdant steel purveyors and consumers, this tome offers a 
veritable cornucopia of knowledge that is essential for success in today's 
agonistic market. 

 

Delving deep into crucial topics such as renewable energy, hydrogen utilization, 
carbon sequestration, viridescent fuels, and logistics, while also providing 
insights on key players like miners and nearly 100 NGOs, this volume equips 
readers with the tools and acumen needed to navigate the labyrinthine journey 
towards sustainable steel production. 

 

By investing in this book, you're not just acquiring information, you're securing 
your place at the vanguard of industry innovation and positioning yourself for 
unparalleled career growth in the metamorphosing corporate landscape of steel. 
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Unraveling the Gordian Knot 

 

 

Climate change, driven by human activities and greenhouse gas emissions, has 
become one of the most pressing challenges of our time. Its effects are 
widespread and severe, impacting ecosystems, economies, and societies 
worldwide. The urgency of the situation demands immediate and sustained 
global action, involving cooperation from all sectors of society. 

 

The Paris Agreement, ratified by 196 parties, stands as a landmark in 
international climate governance. This accord aims to limit global temperature 
rise to well below 2 degrees Celsius above pre-industrial levels, with efforts to 
limit the increase to 1.5 degrees Celsius. Countries submit Nationally 
Determined Contributions that outline their strategies for reducing emissions 
and enhancing climate resilience. This process encourages nations to regularly 
update and strengthen their commitments, fostering a race to the top in climate 
action. 

 

Efforts to meet these commitments involve both incremental improvements and 
long-term transitions in hard-to-abate sectors. Emissions are categorized into 
three scopes: Scope 1 (direct emissions), Scope 2 (indirect emissions from 
purchased energy), and Scope 3 (all other indirect emissions in a company's 
value chain). This categorization helps organizations and policymakers identify 
and target the most significant sources of emissions. 

 

The private sector plays a crucial role in driving climate action. Businesses are 
increasingly setting ambitious targets for emissions reduction, investing in 
renewable energy, and developing innovative solutions to address climate-



related challenges. The financial sector is also evolving, with green bonds, 
sustainability-linked loans, and climate risk assessments becoming standard 
practice in investment decisions. 

 

Regulatory bodies are establishing standards for climate-related reporting to 
increase transparency and accountability in corporate climate action. 
Frameworks such as the Task Force on Climate-related Financial Disclosures are 
gaining traction, providing guidelines for companies to report on climate-related 
risks and opportunities. 

 

Mitigating the worst effects of climate change requires a significant reduction in 
greenhouse gas emissions. This task demands a focus on transitioning to 
renewable energy sources, improving energy efficiency, adopting sustainable 
practices in agriculture and industry, and changing consumption patterns at the 
individual level. The energy sector is undergoing a rapid transformation, with 
renewable sources becoming increasingly cost-competitive with fossil fuels. 
Advances in energy storage technologies are addressing intermittency issues, 
while the transportation sector is shifting towards electric vehicles and 
sustainable urban planning. 

 

As the world grapples with this complex challenge, the need for collective action 
and innovation remains paramount. While the task is daunting, the growing 
global consensus on the urgency of climate action, coupled with rapid 
advancements in clean technologies, provides a foundation for transformative 
change towards a more sustainable, equitable, and resilient world. 
 

 

Unmasking the Martial Miasma of Military's Carbon Conundrum 

 



 

The global fight against climate change has a significant blind spot: military 
carbon emissions. Despite being responsible for an estimated 5.5% of global 
greenhouse gas emissions, armed forces enjoy exemption from international 
climate agreements, creating a gap in global efforts to reduce carbon footprints. 

 

This exemption dates back to the 1997 Kyoto Protocol, where military emissions 
were excluded from national inventories at the United States' insistence, citing 
national security concerns. The exemption has persisted through subsequent 
agreements, including the 2015 Paris Agreement, leaving a substantial portion of 
global emissions unaccounted for and unregulated. 

 

Environmental organizations and scientists are campaigning for comprehensive 
reporting of military emissions. Groups like Scientists for Global Responsibility 
and the Conflict and Environment Observatory are using research, letter-writing 
campaigns, and conferences to raise awareness and push for greater 
accountability. 

 

The issue becomes more pressing when considering emissions from conflicts. 
Wars lead to spikes in fuel consumption and emissions, both from direct military 
activities and the destruction and reconstruction of infrastructure. The ongoing 
conflict in Ukraine, for instance, has significantly increased military emissions 
from both sides and supporting NATO countries. 

 

Some military organizations have begun addressing their environmental impact. 
NATO has launched an initiative to reduce military emissions by at least 45% by 
2030 and reach net-zero by 2050. The US Army has also released its own climate 



strategy, including goals for reducing emissions and increasing the use of 
electric vehicles. 

 

Balancing national security with environmental concerns remains challenging. 
Proposed measures include incorporating emissions reduction targets into 
military planning, investing in green technologies for military applications, and 
improving energy efficiency in military installations. There's also a growing call 
for militaries to play a more active role in climate change mitigation and 
adaptation efforts. 

 

As the world grapples with climate change, the role of militaries in both 
contributing to and potentially mitigating this crisis is becoming increasingly 
critical. Addressing this overlooked source of emissions will be crucial in 
comprehensive global efforts to combat climate change. 

 

Deciphering the Climatological Lexicon 

 

 

Climate change has spawned a specialized vocabulary that can be confusing to 
many. This article aims to demystify some of the most important concepts in the 
climate change discourse, providing a guide for those navigating this complex 
field. 

 

"Net zero" is at the core of many climate strategies. It refers to achieving a 
balance between greenhouse gases emitted and removed from the atmosphere. 
Microsoft, for example, aims to be carbon negative by 2030 and remove all the 
carbon it has ever emitted by 2050. 



 

"Climate neutral" and "carbon neutral" are related terms, with carbon neutrality 
focusing specifically on carbon dioxide emissions, while climate neutrality 
encompasses all greenhouse gases. 

 

"Carbon offsetting" is a strategy used to compensate for emissions that can't be 
eliminated. It involves investing in projects that reduce greenhouse gas 
emissions or remove carbon dioxide from the atmosphere. Amazon has created 
a $100 million fund for such projects. 

 

A more direct approach is "carbon insetting," which involves companies reducing 
emissions within their own value chains. Nespresso has implemented insetting 
programs in its coffee supply chain. 

"Carbon neutralization" refers to balancing out carbon emissions by both 
reducing them at the source and increasing carbon sinks. 

 

"Carbon compensation" is often used interchangeably with offsetting but can 
have a broader meaning. It involves taking responsibility for carbon emissions by 
investing in or supporting projects that prevent greenhouse gas emissions or 
remove them from the atmosphere. 

 

Understanding these terms is crucial as the world grapples with climate change. 
They form the basis of many corporate and governmental strategies to reduce 
environmental impact and transition to a more sustainable future. However, the 
effectiveness of any climate strategy ultimately depends on the scale and speed 
of its implementation. 

 

Bomb is Ticking 

 



 

The global steel industry faces a monumental challenge: reducing its carbon 
footprint while meeting growing steel demand. The Global Steel Plant Tracker, 
cataloging 1,201 crude iron and steel production plants worldwide, illustrates 
the scale of this task. It covers 1,016 facilities across 88 countries, each 
producing over 500,000 metric tons annually. 

 

The industry's environmental challenge centers on the divide between coal-
based and electricity-based production methods. Coal-based methods, 
including blast furnaces, are the primary emission sources. Electricity-based 
methods, like electric arc furnaces, offer cleaner alternatives but face adoption 
hurdles. 

 

Progress towards cleaner production is slow. A recent report shows that planned 
coal-based blast furnace capacity (208.2 million metric tons per year) far 
exceeds planned green steel production capacity (83.6 million metric tons per 
year). This highlights the industry's continued reliance on carbon-intensive 
methods. 

 

The world's top 50 steel producers, responsible for over 60% of the sector's 
emissions, have been slow to commit to decarbonization. Only about a third 
have announced net-zero emissions plans by 2050. Major players like 
ArcelorMittal aim to reduce emissions by 35% by 2030 and achieve carbon 
neutrality by 2050, but overall industry response remains insufficient. 

 

Scope 3 emissions, often overlooked, add complexity to the challenge. These 
indirect emissions can account for over 40% of a steel producer's carbon 



footprint. Companies like Tata Steel and POSCO are beginning to address this, 
but industry-wide action is limited. 

 

Despite available technologies like hydrogen-based direct reduction and carbon 
capture and storage, widespread adoption faces barriers. High costs, 
infrastructure needs, and the long lifespans of existing facilities hinder progress. 
Overcoming these hurdles requires concerted efforts from industry leaders, 
policymakers, and investors. 

 

The role of government policies in driving decarbonization is crucial. The EU has 
set ambitious emission reduction targets, while China, the world's largest steel 
producer, aims for carbon neutrality by 2060. However, the global nature of the 
steel industry necessitates international cooperation to create a level playing 
field and drive industry-wide change. 
 

 

Fork in the Road 

 

 

China, the world's largest steel producer, aims for carbon neutrality by 2060. 
Companies like Baowu Steel Group are investing in hydrogen-based steelmaking 
and carbon capture. However, China's vast scale poses significant hurdles in 
transitioning from coal-fired blast furnaces. 

 

The European Union targets a 55% reduction in greenhouse gas emissions by 
2030. ArcelorMittal leads with innovative projects, including hydrogen use in 



direct reduced iron plants. The EU faces high costs and infrastructure challenges 
in this transition. 

 

India aims to reduce carbon emissions intensity by 45% by 2030. Despite 
obstacles like high costs and coal dependence, companies such as Tata Steel 
and JSW Steel are setting ambitious reduction targets. However, the transition 
requires substantial investment and policy support. 

 

Japan seeks carbon neutrality by 2050. Nippon Steel is developing hydrogen-
based steelmaking and carbon capture technologies. Japan's strong R&D 
infrastructure gives it an advantage, but scaling up new technologies remains 
challenging. 

 

The United States aims for net-zero emissions by 2050, prioritizing electric arc 
furnace production. US Steel and Nucor are investing in green technologies and 
renewable energy. The country benefits from natural gas resources but faces 
hurdles in developing hydrogen infrastructure. 

 

Other major producers are also making efforts. South Korea's POSCO is 
investing in hydrogen-based steelmaking. Brazil's Gerdau aims for carbon 
neutrality by 2050. Turkey is leveraging its high use of electric arc furnaces and 
investing in renewable energy. 

 

The steel industry's decarbonization journey varies by country, with each facing 
unique challenges. Success will depend on technological innovation, policy 
support, and international cooperation. As the sector evolves, sharing best 
practices and continued investment in low-carbon technologies will be crucial 
for achieving a sustainable future. 

 

Dr. Alexander Siryk: Looming Challenge Ahead 

 



 

Dr. Alexander Siryk, CEO of Metals Consulting International, has been closely 
monitoring the significant shift in the global steel industry towards sustainability. 
Nations and companies worldwide are setting ambitious climate neutrality 
goals. The European Union, the United States, Korea, and Japan aim for climate 
neutrality by 2050, while China and India have set their targets for 2060 and 
2070, respectively. In Europe, steel manufacturers like ArcelorMittal and 
thyssenkrupp are implementing robust decarbonization strategies, with a 
projected output of 150 million metric tons of green steel by 2030. 

 

Despite these advancements, skepticism remains, especially in regions like 
China and India, where detailed plans and execution strategies are less 
transparent. Many fear these ambitious goals may not be realized within their 
lifetimes. However, the contrast in Europe is stark, where steelmakers are 
actively engaging in decarbonization efforts, supported by legal mandates and 
proactive measures from steel users who enter forward purchase agreements 
and provide funding, further propelling the industry towards reduced emissions. 

 

Technological challenges persist in primary steel production methods, which 
have seen little change over decades. The Basic Oxygen Furnace and Electric Arc 
Furnace processes are the mainstays of the industry. The BOF process, in 
particular, is highly energy-intensive and carbon-emitting, making it a significant 
hurdle in achieving emission reduction targets. However, the EAF process offers 
a lower emission alternative, primarily when using recycled steel, though it faces 
limitations such as the quality of secondary materials and the demand in 
emerging markets. 



 

Looking ahead, the industry anticipates a shift towards more sustainable 
practices with the aging of steel structures and increased availability of recycled 
materials. This shift is expected to enhance the adoption of low-emission 
electric steelmaking techniques, such as those using Direct Reduced Iron based 
EAF processes. These technologies face challenges like the limited supply of 
high-quality iron pellets required for the process. 

 

Innovative production methods like Corex, Finex, and HIsarna are being explored 
as alternatives to traditional steelmaking, aiming to reduce carbon emissions 
significantly. These emerging technologies represent a shift in the industry's 
approach, challenging the status quo and paving the way for a more sustainable 
future. 

 

A variety of pioneering companies, including BHP's Electric Smelting Furnace 
and Boston Metals, are at the forefront of creating sustainable steel products. 
These efforts are crucial as the industry moves towards meeting the increasing 
demand from eco-conscious consumers and aligning with global environmental 
goals. 

 

As the steel industry stands at this metallurgical crossroads, its transformation 
towards sustainability is imperative. It requires a supportive framework that 
promotes technological innovation without disadvantaging early adopters, 
facilitating a transition to a circular economy. This journey is complex but 
essential for the steel industry to play a pivotal role in building a greener, more 
resilient world. 

 

Triad of Transmutation: Alchemizing Ferrous Titans 

 



 

The global steel industry stands at a critical juncture, facing the monumental 
task of reducing its carbon footprint while meeting the world's growing demand 
for steel. From this crucible of challenge emerges a veritable renaissance in 
steel production methodologies, with three paramount pathways emerging as 
the vanguard of this green revolution: hydrogen-based direct reduced iron, 
renewable energy in electric arc furnaces, and carbon capture technologies in 
traditional blast furnaces. 

 

Hydrogen-based direct reduced iron technology represents a transformative 
approach to sustainable steel production. By utilizing hydrogen as a reducing 
agent instead of carbon-intensive alternatives, the process significantly reduces 
carbon dioxide emissions. This method involves using hydrogen to remove 
oxygen from iron ore, producing a high-quality iron input for steelmaking without 
the need for coal. The resulting product, often called sponge iron, can then be 
used in electric arc furnaces to produce steel with a fraction of the emissions 
associated with traditional methods. 

 

The integration of renewable energy sources into electric arc furnaces 
represents another revolutionary approach to decarbonizing steel production. By 
harnessing solar, wind, and other renewable energies, EAFs can significantly 
reduce their carbon footprint while maintaining production efficiency. This 
method is particularly effective when combined with increased use of recycled 
steel scrap, further reducing the need for primary iron production. EAFs are 
already more energy-efficient than traditional blast furnaces, and powering them 
with renewable energy can reduce their carbon emissions to near-zero levels. 

 



Carbon capture technologies in traditional blast furnaces offer a pragmatic 
approach to decarbonization, allowing for significant emission reductions 
without requiring a complete overhaul of existing infrastructure. This method 
involves capturing CO2 emissions from blast furnaces and either storing them 
underground, carbon capture and storage, or using them in other industrial 
processes, carbon capture and utilization. Given the long lifespan and high 
capital costs of blast furnaces, this approach provides a way to reduce 
emissions from existing facilities in the short to medium term. 

 

The implementation of these decarbonization strategies is not without its 
challenges. The financial implications of retrofitting existing facilities or 
constructing new ones are substantial, and the technological hurdles are not 
insignificant. The transition to hydrogen DRI, for instance, requires significant 
investment in hydrogen production and transportation infrastructure. The cost of 
green hydrogen production needs to decrease significantly to make this method 
economically viable on a large scale. Similarly, the integration of renewable 
energy into EAFs necessitates upgrades to electrical systems and potentially 
energy storage solutions to manage the intermittency of renewable sources. 
These challenges are compounded by the long lifespan of existing steel plants, 
which can operate for decades, making rapid transitions difficult. Moreover, the 
global nature of the steel industry means that unilateral actions by companies or 
countries can lead to competitive disadvantages, necessitating coordinated 
international efforts to create a level playing field. 

 

Despite these obstacles, the steel industry is making strides towards a greener 
future. Companies are increasingly setting ambitious targets for carbon 
reduction and investing in research and development of new technologies. 

 

Hydrogen Driven Iron Alchemy 

 



 

Companies like MIDREX Technologies and Tenova's ENERGIRON are leading this 
revolution, developing processes that use hydrogen instead of coal to convert 
iron ore into iron. 

 

While promising, the technology faces challenges such as the availability of 
green hydrogen and the need for substantial infrastructure investment. However, 
the economic benefits, including reduced carbon taxes and potential 
government incentives, are driving adoption among major steel producers like 
ArcelorMittal and SSAB. 

 

The shift to hydrogen DRI is reshaping the global steel market, with increasing 
demand for low-carbon steel from industries like automotive and construction. 
This transition could also lead to job creation in renewable energy and hydrogen 
production sectors. 

 

Geopolitically, countries with abundant renewable resources may gain 
advantages in green steel production. The technology's success could 
accelerate advancements in hydrogen production and usage beyond the steel 
industry, potentially catalyzing broader changes towards a sustainable global 
economy. 

 

As environmental regulations tighten globally, the pressure on the steel industry 
to adopt cleaner technologies like hydrogen DRI is expected to intensify, driving 
further innovation and investment in this area. 

 



The Iron Clad DRI Conundrum 

 

 

The steel industry is at a pivotal point, aiming to reduce its carbon emissions by 
transitioning from coal-based blast furnaces to hydrogen-based DRI processes. 
This shift is essential for meeting environmental regulations and cutting the 
industry's significant CO2 emissions. However, a major hurdle is the shortage of 
high-grade iron ore required for DRI production. 

 

DRI processes need iron ore with higher iron content and fewer impurities than 
what is used in traditional blast furnaces. Most current iron ore production 
caters to blast furnaces, which can use lower-grade ores. Major producers like 
BHP, Rio Tinto, Vale, and Fortescue Metals Group have been slow to adjust their 
operations to meet DRI needs, due to existing market preferences for blast 
furnace-grade ore. 

 

This creates a dilemma where steelmakers hesitate to invest in DRI technology 
without a guaranteed supply of high-grade ore, and miners are reluctant to 
produce it without assured demand. This standoff could slow the industry's 
decarbonization efforts, affecting global climate goals. 

 

The environmental benefits of DRI technology are significant. Unlike blast 
furnaces that rely on coking coal, DRI can use hydrogen as a reducing agent, 
making the process nearly carbon-free when powered by renewable energy. DRI 
plants also offer flexibility, integrating more easily with renewable energy 
sources. 



 

Innovation is key to overcoming these challenges. Efforts are underway to 
improve DRI efficiency, develop new beneficiation techniques, and explore 
alternative iron-making technologies. These advancements could ease the 
pressure on high-grade ore supplies and accelerate the industry's transition to 
sustainable practices. 

 

The Electrifying Revolution 

 

 

The steel industry, long known for its significant carbon footprint, is undergoing a 
transformative shift towards greener production methods. At the forefront of this 
revolution is the Electric Arc Furnace, a technology that promises to dramatically 
reduce the industry's environmental impact. EAFs are emerging as a key player in 
the steel sector's decarbonization efforts, offering a more flexible and potentially 
cleaner alternative to traditional blast furnaces. 

 

This shift is not just a matter of environmental responsibility; it's becoming an 
economic imperative as governments worldwide implement stricter emissions 
regulations and carbon pricing mechanisms. 

 

EAFs operate by using an electric arc to melt scrap steel or direct reduced iron,. 
This fundamental difference in the production process results in a significantly 
lower carbon footprint. According to industry estimates, EAFs can reduce CO2 
emissions by up to 75% compared to the conventional blast furnace-basic 
oxygen furnace route. This substantial reduction in emissions is driving many 
steel producers to invest heavily in EAF technology as they strive to meet 



increasingly stringent environmental regulations and corporate sustainability 
goals. The flexibility of EAFs also allows for easier integration of recycled steel, 
further enhancing their environmental credentials. 

 

The adoption of EAF technology is being spearheaded by several prominent 
technology suppliers. Companies like Danieli, SMS group, and Primetals 
Technologies are at the forefront of EAF innovation, continuously improving the 
efficiency and capabilities of these furnaces. These suppliers are not only 
focusing on enhancing the core EAF technology but are also developing 
integrated solutions that combine EAFs with other technologies such as DRI 
plants and renewable energy systems. This holistic approach is crucial for 
maximizing the environmental benefits of EAFs and ensuring their seamless 
integration into existing steel production ecosystems. For instance, Danieli's "Q-
One" technology combines EAF and ladle furnace power feeding into a single 
system, improving energy efficiency and reducing electrode consumption. 

 

The cost of converting existing steel plants to EAF technology or building new 
EAF-based facilities is substantial, but many steel producers view it as a 
necessary investment for long-term sustainability. The capital expenditure for a 
new EAF plant can range from hundreds of millions to over a billion dollars, 
depending on the scale and complexity of the facility. However, these costs are 
often offset by lower operational expenses, increased flexibility in production, 
and the ability to meet growing demand for low-carbon steel products. 

 

One of the most promising aspects of EAF technology is its potential for 
integration with renewable energy sources. EAFs can be powered by electricity 
from various sources, including wind, solar, and hydroelectric power. This 
flexibility allows steel producers to significantly reduce their reliance on fossil 
fuels and take advantage of the growing availability of renewable energy. Some 
steel companies are even investing in their own renewable energy projects to 
power their EAFs, creating a vertically integrated, low-carbon steel production 
system. For instance, SSAB, LKAB, and Vattenfall have joined forces in the 
HYBRIT project, which aims to create fossil-free steel using hydrogen produced 
from renewable electricity. 

 

Scrap Scramble: The Looming Shortage 

 



 

The global steel industry is undergoing a significant transformation as it seeks to 
reduce its carbon footprint. A key strategy in this effort is the widespread 
adoption of Electric Arc Furnace technology, which uses steel scrap as its 
primary raw material. While this shift promises substantial environmental 
benefits, it also raises concerns about the future availability of high-quality steel 
scrap. As more steelmakers turn to EAFs, the demand for scrap is expected to 
surge, potentially outpacing supply and creating a shortage that could have far-
reaching implications for the industry and beyond. This transition is not just a 
matter of environmental responsibility but also an economic imperative as 
governments worldwide implement stricter emissions regulations and carbon 
pricing mechanisms. 

 

Currently, EAFs account for approximately 30% of global steel production, with 
this figure expected to rise to 50% by 2050, according to projections from the 
World Steel Association. 

This shift is not limited to established markets; emerging economies like India 
and China are also ramping up their EAF capabilities, further intensifying the 
global demand for steel scrap. The Chinese government, for example, has set a 
target to increase the proportion of EAF steelmaking to 15% by 2025, up from 
about 10% in 2020. 

 

The potential scrap shortage is not just a matter of increasing demand; it's also 
influenced by the global steel lifecycle. The availability of scrap is largely 
dependent on the end-of-life of steel products, which can range from a few years 
for packaging to several decades for construction materials. The World Steel 
Association estimates that the current global steel stock in use is about 30 



billion metric tons, with an average lifespan of 40 years. This means that the 
scrap available today is largely from steel produced in the 1980s when global 
steel production was significantly lower than it is now. As a result, the supply of 
scrap may not keep pace with the rapidly growing demand from EAF operators. 
Furthermore, improvements in steel quality and corrosion resistance are 
extending the lifespan of steel products, potentially delaying their return to the 
scrap cycle. 

 

To illustrate the potential gap between supply and demand, consider the 
following projection: If EAF production were to reach 50% of total steel output by 
2050, approximately 1 billion metric tons, it would require about 1.1 billion 
metric tons of scrap annually, assuming a 90% scrap input rate. However, 
current global scrap availability is estimated at around 750 million metric tons 
per year, with an expected annual growth rate of only 3%. This suggests a 
potential shortfall of several hundred million metric tons of scrap by 2050, 
unless significant changes occur in steel consumption patterns or recycling 
efficiencies. The Bureau of International Recycling has warned that this gap 
could lead to a "scrap deficit" as early as 2030 in some regions, particularly in 
developing countries with rapidly growing steel industries. 

 

Steelmakers' Facing Renewable Hurdles 

 

 

The global steel industry, a significant contributor to carbon emissions, is 
embarking on an ambitious journey towards sustainability. Steel giants are 
leading the charge in adopting renewable energy sources to power their 
operations. This shift is not just an environmental imperative but also a response 
to increasing regulatory pressures and changing market demands. However, the 



path to a greener steel industry is fraught with challenges, including the scarcity 
of renewable energy capacity and various infrastructural roadblocks. The steel 
sector, responsible for about 7% of global CO2 emissions, is under intense 
scrutiny to reduce its environmental impact, making this transition both urgent 
and complex. 

 

However, the steel industry's green ambitions are running into a significant 
obstacle: the limited availability of renewable energy capacity. The scale of 
energy required for steel production is immense, and current renewable 
infrastructure in many regions is insufficient to meet this demand. 

 

For instance, the European steel industry alone would require about 400 
terawatt-hours of renewable electricity annually to fully decarbonize, according 
to industry estimates. This is equivalent to 15% of the European Union's total 
electricity production in 2019. The development of such massive renewable 
energy capacity requires time, substantial investment, and supportive 
government policies. Countries like Germany and the Netherlands are ramping 
up their offshore wind capacity to meet this demand, but the pace of 
development is still lagging behind the industry's needs. In regions with less 
developed renewable energy sectors, such as parts of Asia and Africa, the 
challenge is even more pronounced. 

 

Infrastructure challenges further complicate the steel industry's renewable 
energy transition. Many steel plants are located in industrial areas that lack the 
necessary grid connections to large-scale renewable energy projects. Upgrading 
these connections is a time-consuming and expensive process. 

 

Moreover, the intermittent nature of wind and solar power poses challenges for 
steel production, which requires a constant and reliable energy supply. Energy 
storage solutions, such as large-scale batteries or hydrogen storage, are being 
explored but are not yet available at the scale needed for steel production 

 



The cost of transitioning to renewable energy sources is another significant 
hurdle. While the price of renewable electricity has fallen dramatically in recent 
years, it still represents a major investment for steel companies. 

 

Some companies are exploring innovative financing models, such as power 
purchase agreements (PPAs) with renewable energy providers, to manage the 
costs of this transition. However, the long-term nature of these agreements can 
be challenging in an industry known for its cyclical nature. 

Despite these challenges, the steel industry's commitment to renewable energy 
continues to grow. Companies are exploring innovative solutions and 
partnerships to overcome the hurdles. 

 

The regulatory landscape is also evolving to support the steel industry's 
transition to renewable energy. The European Union's Green Deal and Carbon 
Border Adjustment Mechanism are creating both incentives and pressures for 
steel companies to decarbonize. In the United States, the Biden administration's 
focus on clean energy and infrastructure could provide new opportunities for 
steel companies to access renewable power. However, global disparities in 
climate policies create challenges for companies operating in multiple regions. 
Steel producers in countries with less stringent environmental regulations may 
gain a short-term cost advantage, potentially leading to "carbon leakage" where 
production shifts to regions with lower environmental standards. 

 

Navigating the Hydrogen Conundrum 

 

 



The steel industry is at a critical juncture as it attempts to decarbonize by 
transitioning from coal-based processes to those powered by green hydrogen. 
However, the nascent state of green hydrogen production presents significant 
challenges. Current capacity is insufficient to decarbonize even a single steel 
mill, underscoring the massive investment and coordination needed to establish 
a viable green hydrogen value chain. 

 

The hydrogen economy faces several constraints, including limited electrolyzer 
manufacturing capacity and high electricity consumption. To ensure a 
consistent renewable electricity supply throughout the year, there is a need to 
oversize capacity and implement energy storage solutions. This requirement 
leads to increased initial investment costs, which can exceed those of the 
steelmaking facilities themselves. 

 

Cost inflation and rising financing expenses in the hydrogen development sector 
further inflate the price of green hydrogen production. While costs are projected 
to decline over time, the current levelized cost of renewable hydrogen still 
presents a significant premium over conventional fossil fuel-based methods. 
This economic reality necessitates supportive policies and innovative financing 
mechanisms to accelerate adoption. 

 

Prioritizing the allocation of limited green hydrogen capacities is crucial, with the 
steel industry emerging as a prime candidate due to its potential for substantial 
carbon reduction. The steel industry is one of the largest industrial emitters of 
carbon dioxide, accounting for about 7% of global CO2 emissions. Transitioning 
to hydrogen-based processes could significantly reduce these emissions, 
making the industry a key focus for green hydrogen deployment. 

 

The geopolitical landscape adds another layer of complexity to the emerging 
hydrogen economy. International collaborations and trade agreements are 
necessary to ensure the equitable distribution of green hydrogen resources. 
Countries with abundant renewable energy potential could become major 
exporters of green hydrogen, reshaping global trade patterns in the steel 
industry. 

 



A robust international framework is essential to mitigate geopolitical risks and 
foster global cooperation in transitioning to a hydrogen-based economy. Such a 
framework would support the development of infrastructure and technology, 
encourage investment, and facilitate the sharing of knowledge and resources 
across borders. 

 

Innovation will play a vital role in overcoming these challenges. Research and 
development efforts are underway to improve the efficiency of hydrogen 
production and utilization in steelmaking. By exploring new technologies and 
processes, the industry can reduce its reliance on high-grade iron ore and 
accelerate its transition to sustainable practices. 

 

The Illusion of Carbon Capture 

 

 

Carbon capture and storage has been promoted as a promising technology to 
help mitigate carbon emissions in the fight against climate change. However, its 
track record reveals a series of underperformances and failures that cast doubt 
on its effectiveness. Notable projects such as the Gorgon project in Australia, 
Boundary Dam in Canada, and Shute Creek in the United States have 
significantly underperformed, failing to meet their designed capacities. These 
setbacks have fueled skepticism about the viability of CCS as a long-term 
solution for reducing emissions. 

 

Originally developed for enhanced oil recovery, carbon capture technology has 
been largely co-opted by the oil and gas sector. Over 70% of current carbon 
capture initiatives are used to extract more oil, effectively perpetuating 
emissions rather than mitigating them. This has led to criticism that CCS is not 



truly addressing the root problem of carbon emissions but instead is being used 
as a tool to extend the life of fossil fuel industries. 

 

The power sector has faced particular challenges in implementing CCS. A 
staggering 90% of proposed carbon capture capacity in this sector has either 
failed during implementation or been suspended prematurely. This high failure 
rate raises questions about the feasibility of deploying CCS at the scale needed 
to make a meaningful impact on global emissions. 

 

Concerns about the permanence of CO2 storage have also been highlighted by 
the Intergovernmental Panel on Climate Change. Potential leakage risks and the 
challenges of long-term monitoring add layers of complexity to CCS projects. 
These issues undermine confidence in the technology's ability to provide a 
reliable and lasting solution to carbon emissions. 

 

While some advocates argue that CCS could play a role in hard-to-abate sectors 
like cement and steel, the overall narrative remains one of disillusionment. 
Critics contend that reliance on CCS reflects a reluctance to confront the need 
to transition away from fossil fuels and embrace renewable energy sources. This 
perspective suggests that CCS may serve more as a distraction from necessary 
systemic changes in energy production and consumption. 

 

The financial implications of CCS projects are another point of contention. The 
exorbitant costs often associated with these projects can outweigh the benefits, 
leading to questions about corporate accountability and the use of public funds. 
Critics argue that investing in CCS diverts resources away from more sustainable 
and cost-effective renewable energy solutions. 

 

WTO: Harmonizing Green Steel Definitions 

 



 

The concept of "green steel" has been elusive, with a multitude of definitions 
complicating efforts to reduce carbon emissions in the steel industry. Some 
definitions focus on CO2 emissions, while others consider different metrics, 
creating confusion and hindering progress toward decarbonization. At COP28, 
the World Trade Organization sought to bring clarity by establishing basic 
principles for defining green steel, aiming for a globally accepted standard. 

The recent introduction of the Steel Standards Principles by the WTO represents 
a significant step forward, seeking to harmonize the varied methodologies that 
have long plagued the steel sector. 

 

Historically, conflicting standards and approaches have obstructed 
decarbonization efforts. The new principles offer a unified lexicon and 
methodology for measuring emissions, addressing the fragmentation that has 
characterized the industry. 

 

These principles emphasize transparency and mutual recognition among 
stakeholders, aligning with the International Energy Agency's Net Zero Principles. 
They highlight the need for inclusive dialogue between developed and 
developing nations, acknowledging the global scale and interconnected 
challenges of the steel industry. This approach aims to facilitate cooperation and 
ensure that all parties are working towards common goals. 

 

Decarbonizing the steel industry involves transitioning from traditional coal-
powered methods to innovative technologies such as electric arc furnaces. This 
shift requires substantial investments in infrastructure and technology, which 



can only be achieved through the concerted efforts of all stakeholders. Financial 
investment is crucial in this transition, with initiatives like SteelZero encouraging 
corporations to commit to purchasing low-emission steel, thereby creating a 
robust market for green steel. 

 

COP28 serves as a pivotal moment for stakeholders to commit to phasing out 
fossil fuels and investing in renewable energy sources. The decisions made at 
this conference will significantly influence the trajectory of the steel industry for 
decades to come. Organizations like SteelZero and others are instrumental in 
driving this change by fostering demand for low-emission steel products. 

 

Annie Heaton, CEO of ResponsibleSteel, has highlighted the challenges posed 
by the diversity of standards in measuring carbon emissions. The lack of clarity 
obstructs the market signals necessary for driving decarbonization. The Steel 
Standards Principles aim to establish a foundational framework that promotes 
transparent governance and multistakeholder participation, thereby enhancing 
the industry's capacity to respond to the exigencies of climate change. 

 

By unifying the definition of green steel and establishing clear standards, the 
steel industry can better align its efforts with global climate goals. This alignment 
is essential for creating a sustainable future and ensuring that the steel sector 
can effectively contribute to reducing global carbon emissions. 

 

Verdant Metamorphosis Architects 

 

 



In the crucible of industrial evolution, steel producers in the European Union and 
the United States are at the forefront of the movement to decarbonize their 
sector. With a steadfast commitment to distinct climate targets, these efforts are 
propelling the industry towards a greener future, heralding a new era of 
responsible manufacturing. The increasing demand for low-emission steels 
reflects a significant shift in consumer preferences, with many willing to pay a 
premium for steel that boasts reduced CO2 emissions. 

 

According to the International Energy Agency, producing green steel costs 
approximately $300 more per metric ton than its conventional counterpart. 
However, the current price range of €100-300 demonstrates the commercial 
viability of low-carbon steel. This convergence of environmental awareness and 
economic feasibility serves as a powerful catalyst for change, accelerating the 
industry's transition towards sustainable practices. 

 

The journey towards embracing green steel is driven not only by mandatory 
climate legislation but also by sound economic principles. As the industry 
evolves, the synergy between environmental responsibility and market dynamics 
continues to reshape the landscape of steel production, paving the way for a 
more sustainable future. This evolution is evident in the actions of prominent 
steel mills such as ArcelorMittal, Baowu, H2GS, HBIS, Klockner, Nucor, 
Outokumpu, Ovako, Salzgitter, SSAB, Steel Dynamics, Swiss Steel, Tata Steel, 
Thyssenkrupp, US Steel, and voestalpine. These companies have forged 
contracts and alliances with a shared commitment to ushering in an era of low-
carbon steel production. 

 

These alliances symbolize a harmonious blend of cutting-edge technologies, 
forward-thinking strategies, and unwavering commitments to ecological well-
being. In today's rapidly changing world, various entities are striving to create 
regional or globally accepted definitions of green steel. Meanwhile, different 
steelmakers are developing valuation mechanisms for steel that incorporate 
diverse paradigms. Although many steel producers keep their policies on pricing 
and supply commitments under wraps, unconfirmed reports suggest a variety of 
strategies are being explored. This diversity in approaches reflects the complex 
nature of the challenge and the industry's adaptability in navigating uncharted 
territories. 



 

Consumer and regulatory pressures are also playing a significant role in driving 
the transition to greener steel. Many end-users, particularly in the automotive 
and construction sectors, are increasingly demanding low-carbon steel 
products. This demand is creating a premium market for green steel, which 
could help offset the higher production costs associated with direct reduced iron 
(DRI) and green hydrogen. Additionally, regulatory frameworks such as the 
European Union's Carbon Border Adjustment Mechanism are creating economic 
incentives for steelmakers to reduce their carbon footprint, further driving the 
push towards DRI and other low-carbon technologies. 

 

The transition to green steel production is not just an environmental imperative 
but also a strategic necessity for the industry's long-term competitiveness. As 
the world moves towards a low-carbon economy, those steelmakers who 
successfully navigate this transition will be well-positioned to thrive in the new 
industrial landscape. Overcoming challenges such as securing adequate 
supplies of high-grade iron ore for DRI production is crucial. However, through 
concerted efforts at both the industry and governmental levels, the steel sector 
can hope to overcome these hurdles and forge a path towards a truly sustainable 
future. 

 

Carbon Markets: Environmental Equanimity 

 

 

Carbon markets are emerging as a powerful tool in the global effort to combat 
climate change, transforming the abstract concept of carbon dioxide emissions 
into a tangible and tradable commodity. This innovative approach combines 
economic principles with environmental stewardship, providing a new strategy 



for mitigating climate change. At the center of these markets are Emissions 
Trading Systems, which require industries to participate in allowance trading. 
Each allowance permits the emission of one metric ton of carbon dioxide 
equivalent, creating a standardized unit for emissions across different sectors 
and borders. 

 

The marketplace for these allowances is a dynamic environment where the value 
of emissions fluctuates based on various factors, including regulatory changes, 
technological advancements, and market demand. This fluctuation incentivizes 
industries to reduce emissions in the most cost-effective ways, encouraging 
investment in innovative clean technologies. As carbon markets expand globally, 
they weave a complex network of climate action, aligning efforts across diverse 
economies. 

 

Major firms are actively engaging with these markets to align with climate goals 
and regulatory requirements. By participating in ETS, these companies not only 
comply with emission reduction mandates but also explore opportunities for 
financial gain through strategic trading of allowances. This participation fosters 
international cooperation, as companies and countries collaborate to address 
the shared challenge of climate change. 

 

The development of carbon markets has been pivotal in fostering international 
collaboration, offering a potential solution to the climate crisis by leveraging 
market forces for environmental preservation. These markets provide a platform 
for countries and industries to coordinate their efforts, aligning economic and 
environmental objectives. By creating financial incentives for reducing 
emissions, carbon markets encourage the adoption of cleaner production 
methods and the development of sustainable practices. 

 

In this evolving landscape, companies are increasingly recognizing the 
importance of integrating carbon market strategies into their business models. 
The ability to trade emissions allowances offers flexibility and economic 
benefits, enabling firms to manage their carbon footprints more effectively. This 
adaptability is crucial as regulatory frameworks and market conditions continue 



to evolve, requiring businesses to remain agile and responsive to new challenges 
and opportunities. 

 

The success of carbon markets relies on their ability to balance economic 
growth with environmental sustainability. By transforming emissions into 
tradable assets, these markets provide a powerful tool for addressing climate 
change while promoting sustainable development. As more countries and 
industries embrace this approach, the potential for meaningful global impact 
grows, paving the way for a more sustainable future. 

 

Through the lens of carbon markets, the fight against climate change becomes a 
collaborative endeavor, uniting diverse stakeholders in a shared mission. By 
leveraging economic incentives and fostering innovation, these markets offer a 
promising pathway to achieving significant emissions reductions and advancing 
global climate goals. 

 

ETS: A Farrago of Innovation & Ambition 

 

 

The European Union Emissions Trading Scheme stands as a pioneering force in 
the global fight against climate change, revolutionizing the approach to carbon 
emissions reduction since its inception in 2005. As the world's first and largest 
greenhouse gas emissions trading system, the EU ETS has become a model for 
similar initiatives worldwide, demonstrating the power of market-based 
mechanisms in addressing environmental challenges. 

 



At its core, the EU ETS operates on a 'cap and trade' principle, setting a limit on 
the total amount of certain greenhouse gases that can be emitted by covered 
installations. This cap is reduced over time, ensuring a steady decrease in overall 
emissions. Companies receive or buy emission allowances, which they can 
trade with one another as needed. The flexibility of this system allows emissions 
to be cut where it costs least to do so, promoting cost-effective emission 
reductions. 

 

The scope of the EU ETS is vast, covering approximately 10,000 installations in 
the power sector and manufacturing industry, as well as airlines operating 
between European Economic Area countries. These sectors collectively account 
for about 40% of the EU's greenhouse gas emissions. The recent inclusion of the 
maritime sector further expands the scheme's reach, reflecting its adaptability 
to evolving climate priorities. 

 

The EU ETS has undergone several phases of development, each marked by 
refinements and expansions. The current phase (2021-2030) aligns with the EU's 
ambitious climate goals, including a target to reduce greenhouse gas emissions 
by at least 55% by 2030 compared to 1990 levels. 

 

This phase introduces more stringent caps, with the emission reduction target 
for covered sectors increased to 62% by 2030 relative to 2005 levels, a 
significant jump from the previous 42% goal. 

Allocation of emission allowances within the EU ETS is a nuanced process. 
While auctioning is the default method for allocating allowances, certain sectors 
deemed at risk of 'carbon leakage' – the relocation of production to countries 
with laxer emission constraints – receive a portion of their allowances for free. 
However, this system is evolving, with plans to phase out free allowances for 
some sectors by 2034, encouraging a faster transition to cleaner technologies. 

 

The financial aspect of the EU ETS is substantial, with auction revenues 
generating billions of euros annually. A key reform mandates that 100% of these 
proceeds be directed towards climate and energy-related purposes, including 
investments in renewable energy and energy efficiency. This ensures that the 



financial flows generated by the carbon market directly contribute to further 
climate action, creating a virtuous cycle of environmental improvement. 

 

Looking ahead, the EU ETS is set for further expansion with the introduction of 
EU ETS 2, planned for 2027 or 2028. This new system will extend emissions 
trading to suppliers of fuels used in road transport and buildings, effectively 
putting a price on greenhouse gas emissions from these sectors. This expansion 
represents a significant step in the EU's comprehensive approach to emissions 
reduction, addressing sectors that have traditionally been challenging to 
decarbonize. 

 

CBAM's Labyrinthine Levies & Ecological Equilibrium 

 

 

The European Union has embarked on a pioneering journey in climate policy with 
the introduction of its Carbon Border Adjustment Mechanism. This innovative 
approach represents a significant shift in how nations address the global 
challenge of carbon emissions, particularly in the context of international trade. 
The CBAM is designed to level the playing field between EU producers subject to 
stringent environmental regulations and their international counterparts who 
may operate under less restrictive carbon pricing regimes. 

 

At its core, the CBAM seeks to address the issue of carbon leakage, a 
phenomenon where companies relocate production to countries with laxer 
environmental standards to avoid carbon costs. By imposing a carbon price on 
certain imported goods, the EU aims to ensure that its ambitious climate action 
does not simply result in emissions being shifted beyond its borders. This 



mechanism is set to revolutionize the way carbon costs are considered in global 
trade. 

 

The implementation of CBAM is carefully phased to allow for a smooth 
transition. The initial transitional phase, commencing on October 1, 2023, 
focuses primarily on data collection and reporting. During this period, which 
extends to 2025, importers are required to report emissions embedded in their 
products without facing immediate financial obligations. This approach provides 
valuable time for businesses to adapt their processes and for the EU to refine the 
mechanism based on real-world data. 

 

From 2026, the definitive regime of CBAM will come into full force. Under this 
system, EU importers will need to register with national authorities and purchase 
CBAM certificates. These certificates are priced in line with the EU Emissions 
Trading System allowances, creating a direct link between the internal carbon 
market and the border adjustment mechanism. Importers will be required to 
declare the embedded emissions in their products annually and may be eligible 
for deductions if they can prove that carbon prices have already been paid in the 
country of origin. 

 

The scope of CBAM is initially focused on sectors known for their high carbon 
intensity and vulnerability to carbon leakage. These include cement, iron and 
steel, aluminum, fertilizers, electricity, and hydrogen. The selection of these 
sectors underscores the EU's targeted approach, addressing areas where the 
risk of carbon leakage is most pronounced and where the potential for emissions 
reduction is significant. 

 

While the CBAM holds promise as a tool for accelerating global adoption of 
cleaner production methods, it has not been without controversy. Critics have 
raised concerns about its potential impact on developing economies, which may 
lack the resources to quickly transition to low-carbon technologies. There are 
also perceptions of the mechanism as a form of green protectionism, potentially 
leading to trade disputes and retaliation from affected countries. 

 



The success of CBAM will largely depend on its ability to balance environmental 
objectives with international trade considerations. The EU faces the challenge of 
implementing this mechanism in a way that encourages global cooperation on 
climate change rather than exacerbating trade tensions. As the world watches 
this bold experiment unfold, the CBAM has the potential to set a new standard 
for integrating climate policy into international trade frameworks, potentially 
inspiring similar measures in other regions and fostering a more coordinated 
global approach to carbon pricing. 

 

Carbon Credits: A Farrago of Fluctuation & Fortune 

 

 

Voluntary carbon markets have emerged as a unique and dynamic force in the 
global fight against climate change. Unlike regulated markets, these platforms 
operate on the principle of voluntary participation, allowing governments, 
corporations, and individuals to take proactive steps in reducing their carbon 
footprint. At the heart of these markets are carbon credits, each representing 
one metric ton of CO2 equivalent that has been prevented, reduced, or 
sequestered from the atmosphere. 

 

The origins of these carbon credits are diverse, spanning a wide range of projects 
and initiatives. These can include efforts to prevent deforestation, promote 
reforestation, implement renewable energy solutions, or enhance energy 
efficiency. The variety of projects reflects the multifaceted approach needed to 
address climate change effectively. When entities purchase and retire these 
credits, they can claim environmental performance improvements and offset 
their carbon emissions. This process involves rigorous certification and 
validation procedures to ensure the credibility and effectiveness of the credits. 



 

One of the defining characteristics of voluntary carbon markets is their flexibility 
and variability. Unlike regulated markets with standardized products, voluntary 
markets exhibit significant diversity in credit attributes and pricing. Factors such 
as the type of project, its location, and additional co-benefits (like biodiversity 
protection or community development) can significantly influence the value of 
credits. This variability allows for a more nuanced approach to carbon offsetting, 
catering to different priorities and budgets. 

 

Recent years have witnessed exponential growth in both the supply and demand 
sides of voluntary carbon markets. This surge reflects increased environmental 
awareness among corporations and individuals, as well as a growing recognition 
of the need for immediate climate action. Many companies are incorporating 
carbon offsetting into their corporate social responsibility strategies, while 
individuals are increasingly seeking ways to mitigate their personal carbon 
footprints. 

 

The pricing mechanism in voluntary carbon markets is complex and 
multifaceted. Prices can range from below $1 per metric ton of CO2 equivalent 
for low-quality credits to over $20 for high-quality credits that offer additional 
environmental or social benefits. In 2022, the average price hovered around $8 
per metric ton. However, projections indicate an upward trend in pricing, driven 
by growing demand and increasingly stringent quality standards. This price 
variability reflects the market's ability to value different types of environmental 
impacts and project qualities. 

 

Despite the growth and potential of voluntary carbon markets, they face several 
challenges. Price transparency and standardization remain issues due to the 
diversity of projects and the lack of a centralized trading platform. This can make 
it difficult for buyers to compare credits and make informed decisions. 
Additionally, concerns about the additionality and permanence of some carbon 
offset projects have led to scrutiny and calls for more rigorous verification 
processes. 

 



Efforts are underway to address these challenges and improve the efficiency and 
credibility of voluntary carbon markets. Initiatives to standardize project types, 
enhance monitoring and verification processes, and increase data sharing are 
gradually bringing more clarity and consistency to the market. Organizations like 
the Taskforce on Scaling Voluntary Carbon Markets are working to establish core 
carbon principles and improve market infrastructure. As these efforts progress, 
voluntary carbon markets are poised to play an increasingly significant role in 
global climate action, providing a flexible and innovative mechanism for 
reducing greenhouse gas emissions and driving sustainable development. 

 

A Quest for Decarbonization Funding 

 

 

The steel and iron ore industry faces a monumental task of decarbonization by 
2050, requiring a $1.4 trillion investment for new technologies. This 
transformation is set to increase unit production costs by 30% by 2040, 
challenging steel mills to balance decarbonization with cost management. The 
scale of this change necessitates a fundamental reimagining of this centuries-
old industry. 

 

External financing is crucial for this transition, with state banks, commercial 
banks, and specialized financial institutions providing capital and expertise. 
Organizations like the European Investment Bank, World Bank, and International 
Finance Corporation are leading the charge, investing in sustainable 
development projects. These institutions are not just funding; they're actively 
shaping the industry's future through strategic investments and policy guidance. 

 



The funding of steel mill decarbonization involves complex collaboration 
between governments, steel entities, and financial institutions. Their goal is to 
combat environmental threats while strengthening local economies in the global 
market. This shift has spawned various green financial instruments and 
sustainability-focused institutions, transforming finance into a hub of innovation 
where profit and environmental preservation are intertwined. 

 

Investment firms and pension funds are increasingly integrating sustainability 
into their strategies. Companies like BlackRock Financial and funds such as the 
California Public Employees' Retirement System are actively seeking sustainable 
investment opportunities. This shift reflects a growing awareness that long-term 
financial stability is linked to environmental sustainability. 

 

Non-governmental organizations like the Climate Finance Innovation Lab and 
World Wildlife Fund play a crucial role in this green financial revolution. They 
collaborate with financial institutions, bringing expertise and public support to 
shape policies driving the transition to a low-carbon economy. 

 

This transformation represents a convergence of environmental imperatives, 
technological innovation, and financial ingenuity. As steel mills tackle 
decarbonization, they're supported by a diverse ecosystem of financial 
institutions, each bringing unique strengths. From government-backed 
development banks to private equity firms and pension funds, the financial 
sector is mobilizing unprecedented resources to support this transition, marking 
a new era in sustainable industrial development. 

 

India Remains Elephant in the Room 

 



 

In the global arena of steel production, India stands as a colossus, second only 
to China in its output. The year 2022 saw India produce an impressive 125 million 
metric tons of steel, a testament to its industrial might. As we look towards the 
horizon of 2050, projections paint a picture of India's growing dominance in this 
sector. Estimates suggest that the country could contribute nearly one-fifth of 
the world's steel production by mid-century, a significant leap from its current 
5% share. 

 

The Indian steel industry, cognizant of its environmental responsibilities, has set 
ambitious targets for reducing its carbon footprint. According to a report 
submitted by the Steel Ministry to the Ministry of Environment, Forest and 
Climate Change on Intended Nationally Determined Contributions, the industry 
aims to decrease its average CO2 emission intensity from 2.64 metric tons per 
metric ton of crude steel in 2020 to 2.4 metric tons per metric ton by 2030. This 
reduction, progressing at approximately 1% per annum, represents a significant 
commitment to sustainability in a traditionally carbon-intensive industry. 

 

To achieve this lofty goal, the Indian steel sector has embarked on a multi-
pronged strategy. This includes the adoption of cutting-edge clean technologies, 
optimization of fuel efficiency, enhancement of raw material quality, and the 
creation of innovative carbon sinks. These measures reflect a comprehensive 
approach to tackling the environmental challenges inherent in steel production. 

 

However, the path to low-emission steel production is fraught with obstacles for 
the Indian industry. One of the primary challenges lies in the relatively young age 
of the existing infrastructure. Most blast furnaces in the sector have an average 
lifespan of 50-60 years but have only been in service for about 24 years. This 



youth presents a significant financial hurdle, as replacing these furnaces would 
require substantial capital investments. Moreover, the industry's continued 
reliance on coal-based Direct Reduced Iron further complicates the transition to 
greener technologies. 

 

Adding to these challenges are uncertainties surrounding the availability and 
adequacy of renewable energy. The steel industry requires vast amounts of 
energy, both for direct use in production processes and for the generation of 
green hydrogen, a potential game-changer in low-emission steel manufacturing. 
The question of whether India's renewable energy sector can meet these 
demands looms large over the industry's decarbonization efforts. 

 

To overcome these hurdles, the Indian steel industry must make bold and 
strategic decisions. This involves not only choosing innovative technologies but 
also building the necessary infrastructure to support them. Such a transition 
requires robust support from domestic policies and international financing. 
However, the current approach, characterized by the steel ministry's complex 
bureaucracy with its numerous sub-committees, has proven inadequate in 
addressing the urgency and scale of the challenge. 

 

A more radical approach may be necessary to catalyze the industry's 
transformation. This could include implementing a moratorium on 
environmental approvals for coal-based DRI and Blast Furnace-Basic Oxygen 
Furnace plants. Additionally, existing Blast Furnace operators could be 
mandated to invest in Carbon Capture and Utilization technologies, with 
investments proportional to their operational capacity. These stringent 
measures, while potentially disruptive in the short term, may be essential to 
forge a future where steel production and environmental conservation coexist 
harmoniously. As India's steel industry stands at this critical juncture, the 
decisions made today will shape not only the country's industrial landscape but 
also its environmental legacy for generations to come. 

 

 


