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Material Intensity of Korea's Steel and Iron, Using MIPS Methodology
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This study identified and quantified the hidden flows for steel and iron production in Korea using MIPS (Mate-
rial Input per Service) methodology. In order to estimate the input orientated impact on the environment caused by
the manufacture or services of a product, MIPS indicates the quantity of resources used for this product or service.
In 2005, 71 million tons of raw materials were used to produce $17.6 million of added value and 4.8 thousand tons
of finished steel. The amount of natural resources extracted from natural enviromments for the purpose of steel pro-
duction was 245 million tons of TMR(Total Material Requirement), 1524 million tons of water, and 34 million tons
of air. The material intensities for steel production by natural inputs (raw materials and energy) was 4.3 ton/ton of
TMR, 28 ton/ton of water, and 0.5 ton/ton of air.

Key words : MIPS(Material Input per Service), hidden flow, material Intensity, TMR(Total Material Requirement),
steel and iron
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Table 1. Input Categories in the MIPS concepts
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» mineral raw materials

(used extraction of raw materials such as ores, sand, gravel, slate, granite)

Abjotic raw materials

*fossil energy carriers (coal, petroleumd, petroleum gas)

+unused extraction(overburden, gangue etc.)
TMR +soil excavation (e.g. excavation of earth or sediment)

Biotic raw materials

* plant biomass from cultivation

* biomass from uncultivated areas (plants, animals etc.)

Soil movement .
* erosion

- mechanical earth movement

* surface water

‘Water * ground water
*deep ground water (subterranean)
* combustion
Air * chemical transformation

* physical transformation
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Table 2. Data categories and sources

data Material

data source

* Mineral resource supply demand (1995-2006, KIGAM)
*POSCO Fact book (1991-2006)
+POSCO Sustainability Report (1995-2006)

Iron ore, lime, Coking coal,

R als
aw materials Steel scrap, Ferro-alloys

*POSCO Business Report (2005)
*Hyudai steel’s Environmental report (2006)
+ Steel year Book (1990-2007, KOSA)

* Korea steel& Iron Association’s Hompage
- Korea Steel Scrap Industry Association's Hompage
- Korea national statistical office and the energy conservation Statistics

*POSCO Sustainability Report (2006)

Energy Electricity, LNG, Heavy Oil *Hyudai Steel's Environmental report (2006)
* Center for climate change mitigation
+POSCO Sustainability Report (2006)
Wals
aer Process water *Hyudai Steel’s Environmental report (2006)
Air Oxygen, Compressed air  * European techniques reference on production of iron and steel (EC,2001)
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Table 3. Water consumption by main Steel and iron firms (2005)

Water Water consumption
POSCO(BOF) (U/T-S)* 3.76*
Hyundai Steel Recycling sewage (1000 t) 3854
(EAF)#* City water (1000 t) 2561
Industrial water (1000 t) 4302

Source: Hyundai Steel Co., Ltd(2006), Posco Co., Ltd(2006a, 2006b)
*Water intensity

**Amounts of water consumption

Table 4. Water consumption by steel process (2005)

Production amounts Water intensity Water ?onsumption
( /T-S) (unit: 1000t)
BOF* 30545 3.76 131600
EAF Recycling system** 8179 0.78 6415
no Recycling system #%#* 8874 1.29 11447
Total consumption (unit: 1000t) 149462

*Water consumption of POSCO Co., Lid. So the figures included amounts of water consumed for steel production by EAF in
POSCO Co., Lid

**Calculated base on city water and industrial water consumption of Hyundai Steel Co., Ltd
***Calculated base on total water consumption of Hyundai Steel Co., Ltd

Table 5. Air consumption by steel and iron process in EU-15(2000)

Air
Process Output Oxygen Compressed air*
Coke Oven and Sinter Coke 65917 - 526
Blast Furnace(BF) Pig iron 294487 4611 1234
Basic Oxygen Furnace Crude steel 98327 7019 1405
Electric arc furnace(EAF) Crude steel 64818 3285

Total 11630 3164

Total air consumption 14794

Data source: Moll.S er al.(2005)
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Table 6. Air consumption by steel and iron process in Korea (2003)

Air
Process Output Oxygen Compressed air*
Coke Oven and Sinter Coke 8135 - 65
Blast Furnace(BF) Pig iron 27309 2036 114
Basic Oxygen Furnace Crude steel 26728 9085 382
Electric arc furnace(EAF) Crude steel 21092 5090 -
Total 16212 561
Total air consumption 16773
Table 7. Comparative analysis on steel and iron material flow of EU-15 and Korea
EU-15(2000) Korea(2005)
Output
Crude steel 163mt 47.8mt
EAFShare 40% 44%
Input
DMI 181mt 71mt
TMR 945mt 245mt
Water 12212mt 1524mt
Air 106mt 34mt
TMR : 5.7 TMR : .3
Material intensity (t/t) W:66.6 W:28.0
A:06 A:5
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Impon:421 42452 ‘ ° m
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Domestic: 9209 II
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Fig. 5. Material flow of Korea's steel and iron at the production stage (2005).
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