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o Unequal geographic distribution of
mined metals leads to high share of
trade compared to extraction

o Relatively constant distribution of
supplying and demanding countries in 
recent decades, but changes in 
intermediate processing steps

o Remarkable spread between
importing and exporting countries 
and high import dependency in 
metals of those countries without
sufficient domestic sources and high 
demand

Trade in metal – introduction

Main net suppliers and 

main net importers of 

metals in the year 2010

UNEP, 2015

Global metal 

extraction and 

trade, 1980–2008

UNEP, 2015

Metal trade according to 

population density and 

development status

UNEP, 2015
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Spatio-temporal trade data vs. a material-
oriented life-cycle perspective 

Extraction Intermediate

Final 

production

& use

Recycling & 

Disposal

Raw material data

with a perspective

on the life cycle

smelter & 

refinery

Raw

material 

extracting

country

Industrial 

country

Extracting

and

processing

Country

Trade data with a

perspective on  

region (country) and a defined

time period (year)
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Advantage of trade statistics

Extraction
Intermediate 

production

Final 

production

Recycling & 

Disposal

smelter & 

refinery
Use

Ores and

concentrates, 

(slag, ash)

Steel, alloys, 

etc. 

wires, bars, 

rods, etc.

Nails, screws, 

tubes, 

cars, maschines , 

chair frame, etc.

Waste and

scrap

processes

products

Trade policy

fostering

industrialisation

Tarif 

on 

export

Tarif on 

export

Tarif on 

imports, 

subsidies

on exports

Regulat

ion of

exports

Raw material Semi-processed Final product waste

Trade statistics Mineral (mining) 

Products 
(HS 2017 - 26)

Base metals, article of base

metals, waste & sraps
(HS 2017 – 28, 71, 72-83)

products
(HS 2017 – 84-97)
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Overview on distribution of metal trade

Ores and

concentrates, 

(slag, ash)

Steel, alloys, 

etc. 

wires, bars, 

rods, etc.

Nails, screws, 

tubes, 

cars, maschines , 

etc.

Waste and

scrap
products

Distribution (% 

of weight) of

trade in metals

according to

processing, 2010
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Linking trade and material use data

Extraction

Product-

ion
(final)

use
Disposal

& RCCountry 1

Country 2

Use

Use

Country 3 Smelter

& 

refinery

Disposal

& RC

Trade data depicts only the flows crossing borders (horizontal lines).

Smelter

& 

refinery

Product-

ion
(intermediate)

Product-

ion
(intermediate)
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Example: trade in copper

Extraction & 

Concentration

Chile

USA

China

Existing: value/weight

Missing: metal content

Smelter

Production

Refinery

Production

Concentrated

ore

Concentrated

ore

Copper

mattes

/anodes

Refined

copper

Production of

intermediate 

product

Copper wire

Copper foil

Copper tube

Copper plates

…

47 categories

traded in 

comparatively

small amounts

Production of

final product

Copper scrap

Copper

mattes

/anodes

Refined

copper

Use Disposal

Copper scrap

Concentrated

ore

Concentrated

ore

3.7 Mio. t (CN)

1.0 Mio. t (CL)

Metal content?

Concentrated

ore

Concentrated

ore

0.7 Mio. t (CN)

0.05 Mio. t (USA)

Metal content?

0.7 Mio. t

0.3 Mio. t 

1.3 Mio. t 

0.2 Mio. t 

Existing: traded value and appr. 

weight of metal (except for alloys)

Refined

copper

Existing: value/weight of product

Missing: material composition of

products

Missing: 

metal content

Slag, ash and

mainly copper

Slag, ash and

residues w. 

mainly copper

150 t

Slag, ash and

mainly copper

Slag, ash and

residues w. 

mainly copper

use e.g. in 

construction, 

electronics, 

vehicles

No raw

material 

specific

categories

?

?
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Example 1: Copper in HS Classification

Extraction Smelter

Production

Refinery

Production

Intermediate 

products

Final product

& use

Disposal

H4-2603 

Copper

ores and

concentrate

.

H4-7401 Copper 

mattes; cement 

copper.

H4-7402

Unrefined copper; 

anodes for 

electrolytic 

refining.

H4-740311

Refined copper 

: // -- Cathodes 

and sections of 

cathodes

H4-740312

-- Wire-bars

H4-740313

-- Billets

H4-740319

-- Other

H4-740321

Copper alloys : 

// -- Brass

H4-740322

--Bronze

H4-740329

--Other copper 

alloys

H4-740610

H4-740620

H4-740710

H4-740721

H4-740729

H4-740811

H4-740819

H4-740821

H4-740822

H4-740829

H4-740911

H4-740919

H4-740921

H4-740929

H4-740931

...

e.g. plates, 

wire, tubes, 

nails, 

household

articles, foil

(47 categories)

e.g. cables,

electronic 

devices, cars, 

maschines, etc. 

(not raw

material 

specific)

H4-7404 

Copper waste

and scrap.

H4-262030

Slag, ash and

residues

containing

mainly copper.
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Example 2: Chromium in HS Classification

Extraction Production &

Intermediate products

Final product

& use

Disposal

H4-2610

Chromium

ores and

concentrates.

Metal content

missing

H4-811221 Chromium unwrought; powders

H4-811229 Chromium; --other

H4-720241

Ferro-alloys; ferro-chromium, containing by weight more

than 4% of carbon

H4-720249

--containing by weight 4% or less of carbon

H4-720250

Ferro-alloys; ferro-silico-chromium

H4-721050 Iron or non-alloy steel; flat-rolled, width

600mm or more, plated or coated with chromium oxides

or with chromium and chromium oxides

Chromium content of alloys partly known

e.g. for tanning, 

surface

treatment, 

(no raw material 

specific

categories)

H4-811222

Chromium: --

waste and scrap

Chromium

content missing

H4-262091

Slag, ash and

residues

containing 

antimony, 

beryllium, 

cadmium, 

chromium or 

their mixtures

Only aggregated

with other

metals
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Example 3: Gallium in HS Classification

Extraction Production &

Intermediate products

Final product

& use

Disposal

H4-811292

Beryllium, chromium, germanium, vanadium, gallium, 

hafnium, indium, niobium (columbium), rhenium and

thallium, and articles of these metals, including waste

and scrap. // - Other : // -- Unwrought; waste and

scrap; powders

H4-811299

-- Other 

Aggregated with other metals and scrap
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Raw Material Ores Slag 
Refined and semi 

processed
Products Waste/Scrap

Iron Yes Yes Yes (HS 72/73) Yes (HS 73) Yes (HS 7204)
Copper Yes Yes Yes (HS 74) Yes (HS 74) Yes (HS 74)
Zinc Yes Yes Yes (HS 79) Yes (HS 79) Yes (HS 79)
Nickel Yes No Yes (HS 75) Yes (HS 75) Yes (HS 75)

Antimony Yes Agg. Yes (HS 8110.10)
As other (HS 

8110.90)
Yes (HS 8110.20)

Chromium Yes Agg. Yes (HS 8112.21)
As other (HS 

8112.29)
Yes (HS 8112.29)

Cobalt Yes No Yes (HS 8105.20)
Yes (HS 

8105.20/90)
Yes (HS 8105.30)

Coking coal No No
No (coal in 

general only)
No No

Fluorspar No No Yes (HS 2529) No No

Gallium No No Agg.( HS 8112.92)
Agg. & as other 

(HS 8112.99)
Agg. & with metal 

(HS 8112.99)
Platinum 
Group Metals 

Agg. No
Yes (Pd, Pt, Rh, 
agg. (Ir, Os, Ru)

Yes Agg. (HS 7112.92)

Heavy Rare 
Earth Elements

No No Agg. (HS 2805.30) No No

Light Rare 
Earth Elements

No No Agg. (HS 2805.30) No No

Silicon Metal No No Yes (HS 2804.61) No No

Tungsten Yes No Yes (HS 8101.94)
Yes (HS 

8101.96/99)
Yes (HS 8101.97)

Silver Yes No Yes (HS 7106) Yes (HS 71) Agg. 

Comtrade – data availability by metal
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Linking trade and material use data

Extraction

Product-

ion
(final)

use
Disposal

& RC

Use

Use

Smelter

& 

refinery

Disposal

& RC

Trade data depicts only the flows crossing borders (horizontal lines).

Smelter

& 

refinery

Product-

ion
(intermediate)

Product-

ion
(intermediate)

Metal content of

known specific trade

Missing information

of trade

Wrong information

of trade (everywhere)

Differenciation of

trade flows
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How do we combine trade information with
economic activities in countries?

o On behalf of Eurostat, 
calculation of RME of im- / 
exports of EU-28

o On behalf of UBA, development
of German model URMOD for
predicting raw material 
demand (RMI & RMC)

o Challenges:

- Estimation of material 
embodied in imports from
other countries (RMEimports) and

- estimation of materials
embodied in exports from
domestic extraction and
imports (RMEexports)

2 scenario on 

resource

efficiency of

Germany 

(Dittrich et al., 

forthcoming)

Comparison of

indicators EU 

28, 2014

Schoer et al., 

2016
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Most crucial & sensitive for results

Extraction

Product-

ion
(final)

use
Disposal

& RC

Use

Use

Smelter

& 

refinery

Disposal

& RC

Trade data depicts only the flows crossing borders (horizontal lines).

Smelter

& 

refinery

Product-

ion
(intermediate)

Product-

ion
(intermediate)

Metal content of

known specific trade

Differenciation of

known trade

Missing information

of trade

Wrong information

of trade (everywhere)



Working with high resolution IOT – Germany

o URMOD

R001 R003 R004 R005 R006 R007 R008 R009 R010, R002, 
R001

R012 R014 R015 R016 R017A R017B R017C R018 R020 R023 R024 R025 R026 R027 R028 R029 R030 R031 R032 R033 R034 R035 R036 R037 R038

DE10 HIOT213 01.11.1-4, 01.11.6, 01.11.7 01.11.8, 01.13.5 01.13.7, 01.15 01.16 01.19.1, 01.2 (excl 01.19.2, 01.41.1, 01.41.2 01.46 1.43, 01.44, 01.45, 01.4901.47.1 01.47.2 01.9 01.6 03 05.1 05.2 06.10.1 06.10.2 06.2 07.1 07.21 07.29.11 07.29.12 07.29.13 07.29.14.a 07.29.14.b 07.29.14.c 07.29.15.a 07.29.15.b 07.29.15.c
Cereals 
(excl cereals 
straw and 
husk), rice

Cereal strw 
and husk

Green 
leguminous 
vegetables,  
vegetables 
and melons 

Dried 
leguminous 
vegetables

Soya beans, 
groundnuts 
and cotton 
seed, other 
oil seeds

Edible roots 
and tubers 
with high 
starch or 
inulin conten

Sugar beet 
and sugar 
beet seed, 
sugar cane

Unmanufact
ured 
tobacco

Fibre crops Forage 
crops

Grazed 
Biomass

Fruits Other crop 
products

Dairy cattle, 
liv,e other 
cattle and 
buffaloes, 
live and their 

Raw milk 
from dairy 
cattle

Swine, live Other 

animals and 

animal 

products, 

Poultry, live Eggs, in 
shell, fresh

Farm 
manure and 
other 
agricultural 
waste 

Agricultural 
and animal 
husbandry 
services 
(except 

Industrieholz Brennholz Fish and 

other fishing 

products; 

aquaculture 

Hard coal Lignite Petroleum 
oils and oils 
obtained 
from 
bituminous 

Bituminous 
or oil shale 
and tar 
sands

Natural gas, 
liquefied or 
in gaseous 
state

Iron ores Uranium and 
thorium ores

Copper ores 
and 
concentrate
s

Nickel ores 
and 
concentrate
s

Aluminium 
ores and 
concentrate
s

Gold Silver Platinum MG Lead Zinc Tin

Unit 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40
R001 01.11.1-4, 

01.12 
Cereals 
(excl cereals 
straw and 
husk), rice

1 1000 t

Cereal strw 
and husk

2 1000 t

R003 01.11.6, 
01.13 ( excl. 
01.13.5, 
01.13.7)

Green 
leguminous 
vegetables,  
vegetables 

3 1000 t

R004 01.11.7 Dried 
leguminous 
vegetables

4 1000 t

R005 01.11.8, 
01.11.9, 
01.26.1

Soya beans, 
groundnuts 
and cotton 
seed, other 

5 1000 t

R006 01.13.5 Edible roots 
and tubers 
with high 
starch or 

6 1000 t

R007 01.13.7, 
01.14

Sugar beet 
and sugar 
beet seed, 
sugar cane

7 1000 t

R008 01.15 Unmanufact
ured 
tobacco

8 1000 t

R009 01.16 Fibre crops 9 1000 t

R010, R002, 
R001

01.19.1, 
01.11.5

Forage 
crops

10 1000 t

Grazed 
Biomass

11 1000 t

R012 01.2 (excl 
01.25.3, 
01.26.1, 
01.27, 

Fruits 12 1000 t

01.19.2, 
01.19.3, 
01.25.3, 
01.27, 

Other crop 
products

13 1000 t

R014 01.41.1, 
01.42

Dairy cattle, 
liv,e other 
cattle and 
buffaloes, 

14 Mio EUR

R015 01.41.2 Raw milk 
from dairy 
cattle

15 Mio EUR

R016 01.46 Swine, live 16 Mio EUR

R017A 1.43, 01.44, 01.45, 01.49Other 

animals and 

animal 

17 Mio EUR

R017B 01.47.1 Poultry, live 18 Mio EUR

R017C 01.47.2 Eggs, in 
shell, fresh

19 Mio EUR

01.9 Farm 
manure and 
other 
agricultural 

20 Mio EUR

R018 01.6 Agricultural 
and animal 
husbandry 
services 

21 Mio EUR

Industrieholz 22 1000 t

Brennholz 23 1000 TOE

R020 03 Fish and 

other fishing 

products; 

24 1000 t

R023 05.1 Hard coal 25 1000 TOE

R024 05.2 Lignite 26 1000 TOE
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o Production statistics => IOT of country / region

o Trade statistics => VGR

o Use further information on production (various
sources incl. SBS etc), trade (dito) and recycling
(dito) to reach high differentiation and thus high 
quality of IOT

o Include LCA-based statistics where there is no
production in Germany/Europe

o Than: calculation of RME of imports and exports

Procedure of linking, „simplyfied“ steps
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Procedure in Eurostat RME-model



3/17/17 www.minfuture.eu

Conclusion: focus in MinFuture?

Extraction

Product-

ion
(final)

use
Disposal

& RC

Use

Use

Smelter

& 

refinery

Disposal

& RC

Trade data depicts only the flows crossing borders (horizontal lines).

Smelter

& 

refinery

Product-

ion
(intermediate)

Product-

ion
(intermediate)

Metal content of

known specific trade

Differenciation of

known trade

Missing information

of trade

Wrong information

of trade (everywhere)
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Thank you for your attention!

Monika.dittrich@ifeu.de & Birte.ewers@ifeu.de


