
Iron, a Sustainable Material

Demand for Steel Will Continue to Grow Worldwide
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Value of Steel
Steel can be mass produced at very low cost, with little fear of exhausting this material since iron ore 
reserves are plentiful. Steel is extremely important for building a civilized society because the environmental 
load at the time of its production is predominantly lower than that for other materials. It is also highly 
recyclable and can be used to make high-quality and highly functional products at very reasonable costs. 
No other material exhibits all of these qualities.

Iron ore reserves (190 billion metric tons) 
represent 85% of the Earth’s metal resources. 
While supply is ultimately limited, the 
likelihood of depletion is much lower than 
that for other natural resources, and we can 
anticipate a stable supply.

Steel can be easily separated and recycled. Even after a final 
product reaches its end of life, steel scraps can be brought 
back into steel production and reused to make new products 
without any loss of quality through repeated cycles (closed-loop 
recycling).

With the economic growth of emerging countries, we expect global 
demand for steel to continue to rise over the long term. The annual steel 
consumption of developed countries remains steady in the 400 kg to 500 
kg per capita range, although the global average is still around 220 kg per 
person, leaving ample room for growth.

Steel plates and rods are made of iron and carbon with hardness adjustable 
up to 40 times. With 2 to 3 times more elongation than aluminum of the same 
hardness, and while maintaining the same elongation it is possible to adjust its 
hardness by 3 to 5 times. It has been used in many examples of contemporary 
world-class architecture, including TOKYO SKYTREE. The toughness of steel is 

Plentiful reserves and long years of 
technological development allow for mass 
production at low cost with a stable supply 
of products. Steel can be processed into 
products with a variety of functionalities at 
reasonable cost.

Steel can be produced with a predominantly lower 
environmental load compared to other materials. 
For example, greenhouse gas (GHG) emissions 
from aluminum production*1 are 5 to 9 times 
higher compared to steel production, and carbon 
fiber reinforced plastic (CFRP) is 11 times higher.

Source: Mineral Commodity Summaries (2016)

Source: Steel Can Recycling Association

Source: Steel Recycling Institute
*1   GHG gas emitted from ore extraction to shipping.
*2   CO2 emission resulting from producing one unit weight of 

steel is indexed as 1 for comparison with other materials.

Research: JFE Holdings

Research: JFE Holdings

Source: World Steel Association

*Cost of producing one unit 
weight of iron is indexed at 1 for 
comparison with other materials.

Data from Mizuho Bank 
Industry Research 
Division and the prospects 
by the Fuji Keizai Group

Plentiful Reserves of Iron Ore

High Recyclability

Global-scale Growth Potential

Limitless Potential

Predominantly Lower Environmental 
Impact during Production

Mass Production Possible at Low Cost

■ World’s Iron Ore Reserves

■ Recycling Rate by Item (%)

■ Yearly Change in Annual Steel Consumption per Capita per Country 
    (kg/per Person per Year)

■ Comparison of Tensility and Hardness 
     between Steel, Aluminum and Carbon Fiber

■ GHG during Production*2

■ Global Demand (2016) ■ Cost*

produced by applying heat 
treatment until it glows 
and then rapidly cooling it. 
Making small adjustments 
to this simple process alone 
holds many possibilities 
for producing new steel 
characteristics. As society 
has advanced, steel has 
become stronger and more 
flexible. The emerging 
needs of society will shape 
the future of steel, and the 
evolution of steel will shape 
a prosperous future society.
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Energy-conserving and CO2-reducing Initiatives

Sustainability of Steel at Every Stage of its Lifecycle
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The steel Industry in Japan, which the JFE Group is a part of, for many 
years has been aggressively developing new technologies and measures to 
protect the environment, resulting in state-of-the-art techniques for saving 
energy and reducing CO2 emissions. The JFE Group is effectively managing 
its environmental risks using these technologies. We also consider these 
technologies and products as the source of our competitive advantage and 
expect that expanding their scope to the global market will lead to our own 
sustainable growth.

Nevertheless, the process for mass producing steel is still heavily 
dependent on the use of coal, not as a fuel but as a reducing agent to remove 
oxygen from the iron ore. There is no alternative at this time and hence 
steelmaking still generates CO2. Therefore, one of our top priorities is to come 
up with additional measures to reduce its environmental impact further in 
order to maintain the sustainability of our future business. The JFE Group is 
leveraging its technologies, which are the world’s most innovative, to address 
climate change and other global environmental issues through initiatives such 
as development and dissemination of innovative steelmaking processes.

Even after having contributed to society as a final product or a part of an 
infrastructure, steel can be recycled many times. However, keeping up 
with the rising world population and associated demand, as well as the 
increase in accumulated steel stock in emerging countries, still requires 
steel production (converter furnace steel) using natural resources (iron 
ore and coal). Japan’s steel industry prides itself in having the lowest 

As a result of many years of environmental 
protection efforts, including development and 
dissemination of energy-saving technologies, the 
Japanese Steel Industry (converter furnace steel) 
is capable of producing steel with the lowest 
environmental impact amongst other major steel 
producing countries in the world.

Source: Steel Can Recycling Association and Bureau of International Recycling aisbl
Note: Some details have been omitted, such as lost scraps or types of scrap

Source: Research Institute of Innovative Technology for the Earth (RITE)

* Reference indicates that the 
accumulation in Japan is 1.36 
billion tons = 10.7 tons per person.

Steel has excellent workability with properties that can be easily modified by adjusting its composition and 
applying different heat treatments during production. Therefore, new functionalities and applications can be 
developed for steel, making it possible to create new value to meet the needs of society and our customers 
while also enabling us to continue contributing to various industries and evolving lifestyles. We expect that 
demand for steel will continue to increase worldwide as emerging markets show steady growth.

Attempting to Create a Steel Industry with Low Environmental Impact (Measures against Climate Change)

Supporting the World’s Sustainable Growth with a Low Environmental Impact during the Production, Usage and 
Recycling Stages

Energy Efficiency in Japanese Steel 
Industry Is Number One in the World

■ Lifecycle of Steel across 
    the World 2015

■ Comparison between Countries with Japan 
    Indexed as 100 (2015)

■ CO2 Emissions from Energy Sources and Unit CO2 
    Emissions of JFE Steel

impact on the environment in the world in its steelmaking. As a member 
of that industry, we will continue to further improve the efficiency of the 
steel production process (eco-process), disseminate these technologies 
to the world (eco-solution) and provide high-performance products with 
low environmental impact (eco-products). This is how the JFE Group will 
contribute to the creation of a sustainable society.
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