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Foreword

committee has been established has the right to be represented on that committee. International 

The main task of technical committees is to prepare International Standards. Draft International 

casting a vote.

Steel.

Calculation method of carbon dioxide 
emission intensity from iron and steel production:

Part 1: Steel plant with blast furnace

Part 2: Steel plant with electric arc furnace (EAF)
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Introduction

2 emitted during 

2.

and waste heat.

2 emissions 

steel plant CO2 emissions.

2

these methods cannot be used for comparisons of CO2

countries and regions.

2

2

called “CO2

companies to begin using the guide to calculate CO2

This calculation method establishes clear boundaries for collection of CO2 emissions data. The net CO2

emissions and production from a steel plant are calculated using all parameters within the boundaries. 
The CO2 2 emission from the plant using 

CO2

without requiring steel plants to install additional dedicated measuring devices or to collect additional 

cannot be used to determine a benchmark or best in class across regions.

2
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a whole steel plant as one unit with one CO2

of CO2 data that would allow a comparison of CO2 intensities of production processes that are operated 
inside the site.
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Calculation method of carbon dioxide emission intensity 
from iron and steel production —

Part 1:
Steel plant with blast furnace

1 Scope

2

where steel is produced through a blast furnace.

2. Besides direct 

2

This part of ISO 14404 supports the steel producer to establish CO2 emissions attributable to a site. This 
part of ISO 14404 cannot be used to calculate benchmarks or to compare CO2 intensities of production 
processes that are operated inside the site.

Annex A.

2.1 Emissions

2.1.1
emission source
process emitting CO2 during production of steel products

2

2.1.2
direct CO2 emission
CO2

2

2.1.3
upstream CO2 emission
CO2 emissions from imported material related to outsourced steel production activities outside the 

2

emissions“ in ISO 14064-1.

2
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2.1.4
credit CO2 emission
CO2

2

2.2 Gas fuel

2.2.1
natural gas

2.2.2
coke oven gas
COG
gas recovered from coke oven

2.2.3
blast furnace gas
BFG
gas recovered from blast furnace

2.2.4
BOF gas
LDG

2.3 Liquid fuel

2.3.1
heavy oil

2.3.2
light oil

2.3.3
kerosene

2.3.4
LPG

2.4 Solid fuel

2.4.1
coking coal
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2.4.2
BF injection coal

2.4.3
sinter coal
BOF coal

2.4.4
steam coal

2.4.5
coke
solid carbonaceous material

2.4.6
charcoal

2.5 Auxiliary material

2.5.1
limestone

3

2.5.2
burnt lime
CaO

2.5.3
crude dolomite

3)2

2.5.4
burnt dolomite

2

2.5.5
nitrogen
N2

2.5.6
argon
Ar

2.5.7
oxygen
O2
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2.6 Energy carriers

2.6.1
electricity

2.6.2
steam

2.7 Ferrous containing materials

2.7.1
pellets

2.7.2
sinter

2.7.3
hot metal

with equipment such as blast furnace

2.7.4
cold iron

2.7.5
gas-based DRI

2.7.6
coal-based DRI

2.8 Alloys

2.8.1
ferro-nickel

2.8.2
ferro-chromium

2.8.3
ferro-molybdenum

2.9 Product and by-product

2.9.1
CO2 for external use
CO2
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2.9.2
coal tar

2.9.3
coal light oil
benzole

2.9.4
BF slag to cement

2.9.5
BOF slag to cement

2.10 Others

2.10.1
other emission source

2.10.2
boundary

2

2.10.2.1
blast furnace
BF
vertical shaft furnace for producing hot metal from iron ore

2.10.2.2
basic oxygen furnace
BOF

2.10.2.3
casting

or pouring steel from a ladle into a mold shaped to form ingots

2.10.2.4
sinter plant

use in a blast furnace

2.10.2.5
pellet plant

with characteristics appropriate for use in a blast furnace

2.10.2.6
lime kiln
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2.10.2.7
coke oven

volatile ingredients

2.10.2.8
oxygen plant

2.10.2.9
steam boiler
boiler for production of steam

2.10.2.10
power plant

2.10.2.11
hot rolling
rolling at elevated temperature

2.10.2.12
cold rolling
rolling at room temperature

2.10.2.13
coating

3 Symbols

Table 1.

Table 1 — Symbols

Symbol Unit Descriptions
E tons (or tonnes) of CO2 Direct CO2 emissions

E tons (or tonnes) of CO2 Upstream CO2 emissions

E tons (or tonnes) of CO2 Credit CO2 emissions

E tons (or tonnes) of CO2 Annual CO2 emissions

ICO2 tons (or tonnes)of CO2 per ton (or tonne) CO2

Kt tons (or tonnes) of CO2 per unit Emission factor for calculation of direct CO2 emissions

Kt tons (or tonnes) of CO2 per unit Emission factor for calculation of upstream CO2 emis-
sions

Kt tons (or tonnes) of CO2 per unit Emission factor for calculation of credit CO2 emissions

P tons (or tonnes) Annual crude steel production

Qt — Quantities of direct CO2 emission sources

Qt — Quantities of upstream CO2 emission sources

Qt — Quantities of credit CO2 emission sources
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4 Principles

4.1 General

The application of principles is a base to ensure that calculated CO2

4.2 Relevance

4.3 Completeness

CO2

4.4 Consistency

2

4.5 Accuracy

Reduce bias and uncertainties of the data being collected and used for the calculation and methodologies 
of the calculations as much as appropriate.

4.6 Transparency

Disclose CO2 2

5.1 General

2 emissions of the steel 

(see Figure 1).
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a Equipment that can be outsourced.

Figure 1 — Essential facilities in the site

5.2 Category 1

casting.

5.3 Category 2

products from these operations are imported and these upstream CO2 emissions shall be calculated.
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power plant.

5.4 Category 3

2 emission from these facilities in the 
site shall be calculated.

5.5 Category 4

6 Calculation

6.1 General

A plant manufacturing crude steel performs its calculations as follows.

2 emission sources and upstream CO2 emission sources based on 

2

e) Step 5: Calculate the annual CO2 emissions and CO2

6.2 Calculation procedure

6.2.1 Data collection of crude steel production

A plant manufacturing steel records its annual production of crude steel (P).

6.2.2 Data collection direct and/or upstream CO2 emission sources

that are imported from outside suppliers as the direct or upstream CO2 emissions sources based on Table 2.
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Table 2 — Direct and/or upstream CO2 emission sources

Subscript designa-
tor for Q

t
Emission sources Unit

Quantities of direct 
emission source

Qt

Quantities of 
upstream emission 

source

Qt

Gas fuel

1 Natural gas 103 a m3(stp b) Q N/Ac

2 Coke oven gas 103m3(stp) Q N/A

3 Blast furnace gas 103m3(stp) Q N/A

4 BOF gas 103m3(stp) Q N/A

Liquid fuel

5 m3 Q N/A

6 Light oil m3 Q N/A

7 Kerosene m3 Q N/A

8 t Q N/A

Solid fuel

9 Coking coal Q N/A

10 Q N/A

11 Sinter/BOF coal Q N/A

12 Steam coal Q N/A

13 Coke Q Q

14 Charcoal Q N/A

Auxiliary material

15 Limestone Q N/A

16 Burnt lime t N/A Q

17 Crude dolomite Q N/A

18 Burnt dolomite t N/A Q

19 Nitrogen 103m3(stp) N/A Q

20 Argon 103m3(stp) N/A Q

21 103m3(stp) N/A Q

Energy carriers

22 N/A Q

23 Steam t N/A Q

Ferrous containing material

24 Pellets t N/A Q

25 Sinter t N/A Q

26 t Q Q

27 Cold iron t Q Q

28 t Q Q

29 Coal-based DRI t Q Q

Alloys

30 Ferro-nickel t Q N/A

31 Ferro-chromium t Q N/A

32 t Q N/A

Product or by-product
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Subscript designa-
tor for Q

t
Emission sources Unit

Quantities of direct 
emission source

Qt

Quantities of 
upstream emission 

source

Qt

33 CO2 for external use t Q N/A

34 Coal tar t Q N/A

35 t Q N/A

Others

N Other emission sources — QN QN

NOTE Raw materials that are recorded as both direct and upstream CO2

direct and upstream CO2 emissions sources when calculating CO2 emissions.

a 103=1000

b Standard temperature and pressure.

c Not applicable.

6.2.3 Data collection of credit CO2 emission sources

that are exported to outside users as the credit CO2 emission sources based on Table 3.

Table 3 — Credit CO2 emission sources

Subscript designa-
tor for Q

t
Emission sources Unit

Quantities of credit
emission source

Qt

Gas fuel

1 Natural gas 103 a m3(stp b) Q

2 Coke oven gas 103m3(stp) Q

3 Blast furnace gas 103m3(stp) Q

4 BOF gas 103m3(stp) Q

Liquid fuel

5 m3 Q5c CO2

6 Light oil m3 Q

7 Kerosene m3 Q

8 t Q

Solid fuel

9 Coking coal Q

10 Q

11 Sinter/BOF coal Q

12 Steam coal Q

13 Coke Q

14 Charcoal Q

Auxiliary material

15 Limestone Q15c CO2

16 Burnt lime t Q

17 Crude dolomite Q

18 Burnt dolomite t Q

Table 2 (continued)
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Subscript designa-
tor for Q

t
Emission sources Unit

Quantities of credit
emission source

Qt

19 Nitrogen 103m3(stp) Q

20 Argon 103m3(stp) Q

21 103m3(stp) Q

Energy carriers

22 Q

23 Steam t Q

Ferrous-containing material

24 Pellets t Q

25 Sinter t Q

26 t Q

27 Cold iron t Q

28 t Q

29 Coal-based DRI t Q

Alloys

30 Ferro-nickel t Q

31 Ferro-chromium t Q

32 t Q

Product and by-product

33 CO2 for external use t Q

34 Coal tar t Q

35 t Q

Others

N Other emission sources — QN

a 103=1000

b Standard temperature and pressure.

6.2.4 Calculation

The annual CO2 emissions (E ) and CO2 ICO2) of a site are calculated from Equations (1) 
and (2) using CO2 emission factors that correspond to the direct CO2 2

emission sources and credit CO2 6.2.2 and 6.2.3.

A calculation example in shown in Annex C.

E K Q K Qt t
t

N

t t
t

N

CO2,annual d,CO2 d,CO2 ,u,CO2 ,u,CO2= × + × −
= =
∑ ∑, ,

1 1

KK Qt t
t

N

,c,CO2 ,c,CO2×
=
∑

1

(1)

ICO2= E /P (2)

Table 3 (continued)
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Table 4 gives an indication of emission factors that can be used if no other reliable data are available.

Table 4 — Indicative emission factors for CO2 emission sources

Subscript designa-
tor for K

t
CO2 emission sources

Direct emission factor
(Kt )

t CO2/unit

Upstream emission fac-
tor (Kt )

t CO2/unit

Credit emission factor
(Kt )

t CO2/unit

Gas fuel

1 Natural gas N/A

2 Coke oven gas N/A
a

b

3 Blast furnace gas N/A
a

b

4 BOF gas N/A
a

b

Liquid fuel

5 N/A

6 Light oil N/A

7 Kerosene N/A

8 N/A

Solid fuel

9 Coking coal N/A

10 N/A

11 Sinter/BOF coal N/A

12 Steam coal N/A

13 Coke

14 Charcoal N/A

Auxiliary material

15 Limestone N/A

16 Burnt lime N/A

17 Crude dolomite N/A

18 Burnt dolomite N/A

19 Nitrogen N/A

20 Argon N/A

21 N/A

Energy carriers

22 N/A

23 Steam N/A

Ferrous-containing material

24 Pellets N/A

25 Sinter N/A 0.262 0.262

26

27 Cold iron

28

29 Coal-based DRI

Alloys

30 Ferro-nickel N/A

31 Ferro-chromium N/A
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Subscript designa-
tor for K

t
CO2 emission sources

Direct emission factor
(Kt )

t CO2/unit

Upstream emission fac-
tor (Kt )

t CO2/unit

Credit emission factor
(Kt )

t CO2/unit

32 N/A

Product and by-product

33 CO2 for external use N/A

34 Coal tar N/A

35 N/A

Others

N Other emission sources c c c

Table 4 -
Table 4

emission factors. An example of a template is available in Annex B.

a [1]

b This credit emission factor is based on natural gas equivalent.

c

Table 4 (continued)
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Annex A
(informative)

Calculation of energy consumption and intensity

C IE
furnaces can be calculated from Equations (A.1) and (A.2) using Qt , Qt  and ,Qt  collected as 
explained in 6.2.2 and 6.2.3 Kt , Kt Kt ):

C K Q K Q Kt t
t

N

t t
t

N

tE,annual ,d,E ,d,CO2 ,u,E ,u,CO2 ,c,E= × + × −
= =
∑ ∑

1 1

××
=
∑ Qt
t

N

,c,CO2

1

(A.1)

IE= C /P (A.2)

where

Qt are the quantities of direct CO2

Qt, are the quantities of upstream CO2

Qt, are the quantities of credit CO2

Kt

Kt

Kt

IE

C

P is the annual crude steel production.

2 emission sources are referred in worldsteel CO2 emissions data 
collection.[1]
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Annex B
(informative)

An example of template for using different emission factors or 
emission sources from Table 4

Table B.1 — Indicative CO2 emission factors for CO2 emission sources

Subscript desig-
nator for K

t
CO2 emission source

Direct emission 
factor

(K )

t CO2/unit

Upstream emission 
factor

(Kt )

t CO2/unit

Credit emission 
factor

(Kt, )

t CO2/unit

Gas fuel

1 Natural gas

2 Coke oven gas

3 Blast furnace gas

4 BOF gas

Liquid fuel

5

6 Light oil

7 Kerosene

8

Solid fuel

9 Coking coal

10

11 Sinter/BOF coal

12 Steam coal

13 Coke

14 Charcoal

Auxiliary material

15 Limestone

16 Burnt lime

17 Crude dolomite

18 Burnt dolomite

19 Nitrogen

20 Argon

21

Energy carriers

22

23 Steam

Ferrous-containing material

24 Pellets

25 Sinter

26
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Subscript desig-
nator for K

t
CO2 emission source

Direct emission 
factor

(K )

t CO2/unit

Upstream emission 
factor

(Kt )

t CO2/unit

Credit emission 
factor

(Kt, )

t CO2/unit

27 Cold Iron

28

29 Coal-based DRI

Alloys

30 Ferro-nickel

31 Ferro-chromium

32

Product and by-product

33 CO2 for external use

34 Coal tar

35

Others

N Other emission sources

Table B.1 (continued)
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Annex C
(informative)

An example of CO2 emission and intensity calculations for a steel 
plant

C.1 Data of a steel plant

Table C.1 — Example of imports and exports of a steel plant

Subscript des-
ignator for K

t
Emission sources Unit Imports Exports

Gas fuel

1 Natural gas 103 a m3(stp b) 50 000 —

2 Coke oven gas 103m3(stp) — 80 000

3 Blast furnace gas 103m3(stp) — 100 000

4 BOF gas 103m3(stp) — 10 000

Liquid fuel

5 m3 5 000 —

6 Light oil m3 2 000 —

7 Kerosene m3 800 —

8 t 3 000 —

Solid fuel

9 Coking coal 3 500 000 —

10 1 000 000 —

11 Sinter/BOF coal 100 000 —

12 Steam coal 600 000 —

13 Coke 200 000 —

14 Charcoal -— —

Auxiliary material

15 Limestone 1 500 000 -—

16 Burnt lime t 500 000 -—

17 Crude dolomite 10 000 —

18 Burnt dolomite t 20 000 —

19 Nitrogen 103m3(stp) 1 000 000 20 000

20 Argon 103m3(stp) — —

21 103m3(stp) 800 000 —

Energy carriers

22 100 000 1 500 000

23 Steam t — 50 000

Ferrous-containing material
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Subscript des-
ignator for K

t
Emission sources Unit Imports Exports

24 Pellets t 1 000 000 —

25 Sinter t — —

26 t — —

27 Cold iron t — —

28 t — —

29 Coal-based DRI t — —

Alloys

30 Ferro-Nickel t — —

31 Ferro-Chromium t — —

32 t — —

Product and by-product

33 CO2 for external use t — —

34 Coal tar t — 90 000

35 t — 30 000

Others

N Other emission sources — — —

a 103=1000

b Standard temperature and pressure.

Table C.2 — Example of the calculation result of a steel planta

Subscript designator for K
t Emission sources Unit

Calculation results

Direct emis-
sions
tCO2

Upstream 
emissions

tCO2

Credit emis-
sions
tCO2

Gas fuel

1 Natural gas 103 b m3(stpc) 100 700 — —

2 Coke oven gas 103m3(stp) — — 78 128d

3 Blast furnace gas 103m3(stp) — — 16 962d

4 BOF gas 103m3(stp) — — 4 318d

Liquid fuel

5 m3 14 533 — —

6 Light oil m3 5 202 — —

7 Kerosene m3 1 985 — —

8 t 8 954 — —

Solid fuel

9 Coking coal 10 706 500 — —

10 2 954 500 — —

11 Sinter/BOF coal 278 350 — —

12 Steam coal 1 476 300 — —

13 Coke 651 364 44 880 —

14 Charcoal — — —

Auxiliary material

15 Limestone 660 000 — —

Table C.1 (continued)
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Subscript designator for K
t Emission sources Unit

Calculation results

Direct emis-
sions
tCO2

Upstream 
emissions

tCO2

Credit emis-
sions
tCO2

16 Burnt lime t — 475 000 —

17 Crude dolomite t 4 710 — —

18 Burnt dolomite t — 22 000 —

19 Nitrogen 103m3(stp) — 102 800 2 056

20 Argon 103m3(stp) — — —

21 103m3(stp) — 283 728 —

Energy carriers

22 — 50 372 755 580

23 Steam t — — 9 776

Ferrous containing material

24 Pellets t — 137 000 —

25 Sinter t — — —

26 t — — —

27 Cold iron t — — —

28 t — — —

29 Coal-based DRI t — — —

Alloys

30 Ferro-nickel t — — —

31 Ferro-chromium t — — —

32 t — — —

Product / By-product

33 CO2 for external use t — — —

34 Coal tar t — — 305 040

35 t — — 101 460

Others

N Other emission sources — — — —

Total 16 863 098 1 115 780 1 273 310

Total CO2 emission 16 705 568

2 387 kg/t crude steel

a These calculation data and values use indicative factors in Table 4.

b 103=1000

c Standard temperature and pressure.

d [1]

Table C.2 (continued)
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Annex D
(informative)

Explanation of emission factors for by-product gases in Table 4

D.1 General

2

Table 4

D.2 Explanation of emission factors based on world average electricity equivalent

Table D.1 — Emission factors of by-product gases 
(excerpted from Table 4)

CO2 emission sources
Direct CO2 emission fac-

tor
t CO2/103 a m3(stpb)

Upstream CO2 emission 
factor

t CO2/103 m3 (stp)

Credit CO2 emission fac-
tor

t CO2/103 m3 (stp)

Coke oven gas N/A

Blast furnace gas N/A

BOF gas N/A

a 103=1000

b Standard temperature and pressure.

2 emission 

2 emission 
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2 A 3

D

A B C
D

= × (D.1)

where

A is credit CO2 2/103m3

B is the world average CO2 2

C 3m3

D

The credit CO2 emission factors in Table D.1 are calculated as follows.

coke oven gas:

blast furnace gas:

BOF gas:

where

is the world average CO2 2 -

2

-

3m3

3m3

3m3 (stp)].

CO2

updated.

D.3 Explanation of emission factors based on natural gas equivalent

Table D.2 — Emission factors of by-product gases 
(excerpted from Table 4)

CO2 emission sources
Direct CO2 emission factor

t CO2/103 a m3(stpb)

Upstream CO2 emission 
factor

t CO2/103 m3 (stp)

Credit CO2 emission factor
t CO2/103 m3 (stp)

Coke oven gas N/A

Blast furnace gas N/A

BOF gas N/A

a 103=1000

b Standard temperature and pressure.
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AN 3 2

A B C
DN N

N

N
= × (D.2)

where

AN is credit CO2 2/m3

BN is the CO2 2/m3

CN 3

DN 3).

The calculation of the credit CO2 emission factor is as follows:

Coke oven gas:

Blast furnace gas:

BOF gas:

where

is the direct emission factor of natural gas (tCO2

3m3

3m3

3m3 (stp)).

factors based on their carbon content are adopted.
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