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When determining the ‘green’ credentials of steel should we be 
concentrating purely on the use-phase, such as car tailpipe emissions, 
or make a wider ‘life cycle assessment’? By Matthew Moggridge*

*Matthew Moggridge, editor, Steel Times International

THE World Steel Association (worldsteel) 
has recently published Steel in the Circular 
Economy – a life cycle perspective in which 
it argues the case for moving away from a 
linear business model embracing design, 
raw materials, production, manufacturing, 
use and disposal and focusing instead on 
a circular economy.

The circular economy is defi ned by 
four key words: Reduce; Re-use; Re-
manufacture; and Recycle. 

Reduce
Reducing the amount of raw materials 
and energy required to make steel is 
something the global steel industry has 
been working on for the past 50 years. It 
has developed a wide variety of advanced 
high strength steels that contribute to the 
‘light-weighting’ of applications as diverse 
as wind turbines, construction panels and 
cars. By reducing the weight of the steel 
products, the steel industry uses less raw 
materials.

Re-use
Steel’s durability means that it can be 
re-used or ‘re-purposed’ without re-
manufacturing. Train rails, automotive 
components and construction materials 
are good examples of where this is 
commonplace. Re-use is possible without 
reducing safety, mechanical properties 
and/or warranties, claims worldsteel. 

According to worldsteel, ‘the amount 
of energy and resources required for re-
use applications can be signifi cantly lower 
than producing a new application from 
raw materials.’

Re-manufacturing
There is a big difference between re-
manufacturing and repair. The latter is 
a process limited to making the product 
operational whereas the former is 
described as ‘thorough disassembly and 
restoration with the possible inclusion 
of new parts’. The durability of steel 
components makes re-manufacturing 

common practice for automotive engines 
and wind turbines, claims worldsteel.

Typical products that are re-
manufactured include machines tools, 
electrical motors, automatic transmissions, 
offi ce furniture, domestic appliances, car 
engines and wind turbines.

Recycle
Steel is 100% recyclable and always has 
been. It can be infi nitely recycled to create 
new steel products in a closed material 
loop. In fact, over 650Mt of steel is 
recycled annually – and that includes pre- 
and post-industrial scrap. The high value 
of steel scrap guarantees the economic 
viability of recycling and magnets make 
the recycling process very straightforward 

What goes around, comes around

• Over 1,400kg of iron ore, 740kg of 
coal and 120kg of limestone are saved 
for every tonne of steel scrap made into 
new steel.

• More than 23 billion tonnes of 
scrap have been recycled since steel 
production began.

• More than 85% of vehicles are 
recovered globally, but nearly 100% of 
the steel in recovered automobiles is 
recycled.

Recycling Facts



by enabling steel that enters the waste 
stream to be easily separated from other 
materials.

Life cycle thinking
worldsteel believes that adopting a life 
cycle approach is crucial if we are to 
solve society’s problems sustainably. The 
term refers to the consideration of the 
raw materials used, energy consumption, 
waste and emissions of a product 
throughout its life time. ‘This starts with 
design and ends at the point where the 
product reaches the end of its natural life.’

To define the true environmental impact 
of a product from ‘cradle to grave’ life 
cycle thinking determines that we must 
calculate the resources and energy used 
and the waste and emissions produced at 
every stage of a product’s lifetime.

Knowing the impact on the environment 
of each stage of a product’s lifetime also 
determines what materials are used. For 
example, while aluminium, carbon fibre 
and plastic are often used to ‘lightweight’ 
a product, consideration must be given to 
the manufacturing of such materials and 
whether or not they are recyclable.

“The whole life cycle, from raw material 
extraction through to end-of-life recycling 
or disposal has to be considered,” says 
worldsteel.

Life Cycle Assessment
In order to understand the environmental 
impact of a product throughout its 
lifetime, a Life Cycle Assessment (LCA) 
needs to be undertaken.

According to worldsteel, LCA is ‘a tool 
that enables us to measure the holistic 
environmental impact or performance of 
a product at each stage in its life cycle. 
It provides a measurement which can 
be used to compare the environmental 
sustainability of similar products and 
services which have the same function.’

The Life Cycle Assessment process 
can be described as a ‘cradle to grave’ 
approach as it considers the potential 
impacts from all stages of the material’s 
life cycle including manufacture, product 
usage and the end-of-life stages.

Life Cycle Assessment comprises four 
stages. First the purpose of the study 
and its boundaries must be identified; 
second, the data collection process (Life 
Cycle Inventory or LCI) takes place, the 

objective being to compile a list of inputs 
and outputs of the materials, energy 
and emissions related to the product 
under scrutiny. Third, a Life Cycle Impact 
Assessment (LCIA) takes place to quantify 
the environmental impacts. Fourth, 
‘significant environmental issues’ along 
with conclusions and recommendations 
need to be identified. 

Standards of measurement
The International Organisation for 
Standardisation (ISO) has set down specific 
standards governing the methodologies 
employed when undertaking a Life Cycle 
Assessment. worldsteel relies upon ISO 
14040: 2006 and ISO 14044: 2006 which 
relate respectively to the principles and 
framework and the requirements and 
guidelines for Environmental management 
– Life cycle assessment.

Since 1995, worldsteel has been 
busy compiling life cycle inventory (LCI) 
data from its global membership. The 
information gathered was updated in 
2001 and 2010 and will be updated 
again this year (2015). The full database is 
maintained by worldsteel and is available 
to members and third parties. 

What’s the point?
LCA data, which is collected from different 
regions of the world from worldsteel 
members, is used to encourage best 
practice among its global membership.

Academics, architects, government 
bodies and steel customers can use the 
data if they want to undertake their own 
LCA study of steel-containing products. 

Data currently exists on 15 steel products 
and is available to anyone who wants to 
conduct an LCA study. It can be used across 
a number of market sectors including 
automotive, building, packaging, energy 
and electronic appliances.

The available LCI data from worldsteel 
covers the raw material and production 
phases of the steel life cycle and includes 
environmental inputs and outputs, such as 
resource use and emissions to land, air and 
water. The processes involved include coke 
making, steel production, final processing 
(of steel products) and any other processes 
such as wastewater treatment. The data 
also includes the benefits associated with 
recycling steel scrap.

worldsteel argues that by using its LCI 
data either globally or regionally, the 
environmental impact  – or LCA – can be 
calculated for a final product from cradle 
to grave.

Sustainability 
Where climate change, the environment 
and saving the planet is concerned, the 
global steel industry has been at the 
forefront of technological developments 
to reduce process emissions. In many 
ways, the steel industry flies in the face of 
the stereotype that equates ‘big business’ 
with environmental catastrophe.

In 2012 66 members of worldsteel 
signed up to the Sustainable Development 
Charter, which basically committed 
them to operating their businesses in 
a financially sustainable way as well as 
supplying steel products that met the 
needs of their customers, offered value 
and optimised ‘the eco-efficiency of steels 
throughout their life cycle’.

The charter committed the 66 steel 
makers to pay close attention to 
environmental, social and economic 
sustainability and this meant improving 
resource and energy efficiency, being 
respectful to humanity and making ethical 
profits ‘to ensure the long-term viability of 

SUSTAINABILITY24

www.steeltimesint.com April 2015

Packaging Fact
In 1998 Chinese steel maker Baosteel developed drawn wall ironing (DI) tinplate, which is used to manufacture two-piece steel 
food and beverage cans. The company reduced the thickness of the steel from 0.280mm to 0225mm but in doing so increased 
the energy consumption of the reheating furnace and rollers.

The thickness reduction, however, meant less steel was needed, the production rate of finished cans was greatly improved, 
transportation impacts were reduced and, therefore, the overall emissions and energy consumption decreased.



their enterprises’.
Life Cycle Assessment fits into the spirit 

of the Sustainable Development Charter 
inasmuch as it addresses economic, 
social and environmental sustainability. 
There has been a 60% drop in energy 
consumption per tonne of steel produced 
as a result of changes to the production 
process over the last 50 years.

Where social sustainability is concerned, 
the steel industry has focused strongly on 
worker safety (see page 51 of this issue) and 
economically it is worth pointing out that 
the steel industry currently employs two 
million people and a further two million 
as on-site contractors, not forgetting 
those who work for upstream suppliers 
and related downstream industries. 

The by-products of steel production
According to Clare Broadbent, head of 
product sustainability at worldsteel, one 
of the key aims of the steel industry is to 
have zero waste and with this in mind she 
highlights the way in which slag, a by-
product of the steel production process, is 
used successfully in other industries.

“When we make steel we also want 
to make a good quality slag so we add 
extra processing to improve its quality and 
make it good enough to sell on for other 
uses. By doing this we currently achieve a 
96% utilisation rate,” she said.

Slag is widely used in the cement 
industry and, according to the Slag 
Cement Association, by replacing Portland 
cement with slag cement a saving can 
be made of up to 59% of the embodied 
CO2 emissions and 42% of the embodied 
energy required in cement manufacturing. 
Slag can also be used as a crop fertiliser 
and as an aggregate in road building.

Short-sighted legislation?
worldsteel argues that there is plenty of 
legislation in place around the world to 
ensure that the environmental impact of 
products, manufacturing and waste are 
minimised. The problem is that most of 
the laws in place tend to focus on the use-

phase of the product and don’t take into 
account so called ‘life cycle thinking’.

Most legislation focuses on emissions 
and in this respect the steel industry is 
on a back foot as, with 1.6 billion tonnes 
produced annually, the industry produces  
7% of global CO2 emissions.

Product Environmental Footprint
There are, however, a number of regional 
and global initiatives in place that do follow 
life cycle assessment thinking and these 
include the European Union’s Product 
Environmental Footprint (PEF) standard, 
which measures the environmental 
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The durability of steel

• New York’s Brooklyn Bridge, built in 
1883, was the first bridge built to carry 
traffic. 130 years later it carries 120,000 
vehicles per day.

• The Basilica of San Sebastien in 
Manila, the Philippines, was built in 
1891 and is the only pre-fabricated steel 
church in Asia.

• The Sydney Harbour Bridge in 
Australia opened to traffic in 1932 and 
contains over 53kt of steel waiting to be 
recycled.

• Steel makes up nearly 60% by mass of North American vehicles and 50% in the rest of the world.
• The fact that wind tower turbines are 50% lighter today than 10 years ago translates into a 200-tonne reduction in CO2 

emissions for a 70-metre tower.

Manufacturing facts

performance of a product throughout its 
life time. 

The PEF is currently a pilot project, but 
there are steel companies assessing the 
PEF’s suitability for the industry.

Life Cycle Initiative
Currently in phase lll of its development 
is the Life Cycle Initiative, a joint venture 
programme between the United Nations 
Environment Programme and the 
Society for Environmental Toxicology and 
Chemistry (SETAC).

According to worldsteel, this initiative 
‘aims to enable the global use of credible 
life cycle knowledge in order to create 
more sustainable societies’.

Chinese Eco-design initiative
While the media paints a picture of China as 
uncaring when it comes to environmental 
matters, some would argue the complete 
opposite. The Eco-Design Initiative, says 
worldsteel, ‘aims to draft the eco-design 
manual for several key products including 
cars’. Many car manufacturers and raw 
material suppliers have been involved in 
the pilot project and an authentification 
system for eco-designed products is in the 
pipeline.

Professional LCA society
The American Center for Life Cycle 
Assessment (ACLCA) aims to build 
knowledge of the practice among industry, 
government and NGOs. The ACLCA is a 
professional body for LCA and organises 
conferences on the subject.

The Australasian solution
Life Cycle Assessment bodies in Australia 
and New Zealand joined forces in 
September 2014 to form the Australasian 
Environmental Product Declaration (EPD) 
Programme. It is hoped that EPDs will 
become commonplace in the region. t

Steel in the Circular Economy – A lifecycle 
perspective is published by worldsteel.  


