
The Future of 

Steel Scrap

Results of the FƌauŶhofeƌ IŶsitute’s UM“ICHT study 
on the future of steel scrap

– aŶ iŶǀesigaioŶ foƌ the BD“V



The Fedeƌal AssoĐiaioŶ of GeƌŵaŶ 
“teel ReĐyĐliŶg aŶd Disposal Coŵpa-

Ŷies ;BD“VͿ 
The BDSV represents the interests of German 

ĐoŵpaŶies – oƌ ĐoŵpaŶies opeƌaiŶg iŶ GeƌŵaŶǇ 
– that aƌe aĐiǀe iŶ the steel ƌeĐǇĐliŶg seĐtoƌ aŶd 
provide other disposal services. It is the largest 

steel ƌeĐǇĐliŶg assoĐiaioŶ iŶ Euƌope. At the foĐus 
of the assoĐiaioŶ’s oďjeĐiǀes aƌe the ĐoŵŵeƌĐial 
aŶd eĐologiĐal fƌaŵeǁoƌk ĐoŶdiioŶs of the ƌeĐǇ-
ĐliŶg iŶdustƌǇ. Its aiŵs aƌe to pƌeseƌǀe the eŶǀi-
ronment and protect raw material reserves. The 

eĐologiĐal oďjeĐiǀes ŵust, hoǁeǀeƌ, ďe Đoŵpa-
iďle ǁith a ĐoŵŵeƌĐiallǇ ƌealisiĐ aŶd pƌo-Đoŵ-
peiiǀe eŶǀiƌoŶŵeŶt. 

FƌauŶhofeƌ UM“ICHT
The FƌauŶhofeƌ IŶsitute foƌ EŶǀiƌoŶŵeŶtal,  
“afetǇ, aŶd EŶeƌgǇ TeĐhŶologǇ ;UM“ICHTͿ is a  
pioŶeeƌ iŶ the ields of sustaiŶaďle eŶeƌgǇ aŶd the 
ƌaǁ ŵateƌials iŶdustƌǇ thƌough its aĐiǀiies ǁhiĐh 
iŶĐlude the pƌoǀisioŶ aŶd tƌaŶsfeƌ of sĐieŶiiĐ  
iŶdiŶgs to ĐoŵpaŶies, soĐietǇ aŶd poliiĐiaŶs.  
Togetheƌ ǁith its paƌtŶeƌs, the dediĐated  
UM“ICHT teaŵ ƌeseaƌĐhes aŶd deǀelops sustai-
Ŷaďle pƌoduĐts, pƌoĐesses aŶd seƌǀiĐes that aƌe 
inspiring.

Achieving a balance between commercially  

suĐĐessful, soĐiallǇ just aŶd eŶǀiƌoŶŵeŶtallǇ 
Đoŵpaiďle deǀelopŵeŶts is the foĐus of the 
IŶsitute’s ǁoƌk. The IŶsitute has sites at Oďeƌ-
hauseŶ, WilliĐh uŶd “ulzďaĐh-RoseŶďeƌg. 
FƌauŶhofeƌ UM“ICHT geŶeƌated a tuƌŶoǀeƌ of  
EUR ϯϵ.ϭ ŵillioŶ duƌiŶg ϮϬϭϱ ǁith a ǁoƌkfoƌĐe of 
ϰϴϵ. OŶe of ϲϳ iŶsitutes aŶd ƌeseaƌĐh estaďlish-
ŵeŶts of the FƌauŶhofeƌ “oĐietǇ, Euƌope’s leadiŶg 
oƌgaŶisaioŶ iŶ the ield of applied ƌeseaƌĐh, the 
IŶsitute ŵaiŶtaiŶs a gloďal Ŷetǁoƌk aŶd pƌoŵo-
tes iŶteƌŶaioŶal ĐollaďoƌaioŶ.
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As an independent applied research 

iŶsitute, FƌauŶhofeƌ UM“ICHT sup-
poƌts iŶdustƌǇ iŶ the deǀelopŵeŶt 
aŶd eǀaluaioŶ of sustaiŶaďle ŵaŶ-
agement methods and environ-
mentally friendly technologies. This 

stƌeŶgtheŶs the iŶŶoǀaiǀe ĐapaďilitǇ 
of the German economy. 

OŶ the ǁaǇ to aĐhieǀiŶg a ĐiƌĐulaƌ 
eĐoŶoŵǇ, the steel ƌeĐǇĐliŶg seĐtoƌ 
is among the most important players 

iŶ the ǀalue ĐhaiŶ. Togetheƌ ǁith the 

Maƌkus Hieďel, Dƌ. IŶg.
Head of the DepaƌtŵeŶt of “ustaiŶ-
aďilitǇ aŶd ResouƌĐe MaŶageŵeŶt, 
sustaiŶaďilitǇ oiĐeƌ

What is youƌ oďjeĐiǀe ǁith the ͞Futuƌe of “teel 
“Đƌap͟ study?
This is the iƌst ĐoŵpƌeheŶsiǀe sĐieŶiiĐ studǇ iŶto 
the role of steel recycling in Germany. It deals in de-
tail ǁith the teĐhŶiĐal, eĐoŶoŵiĐ, eĐologiĐal aŶd so-
cial factors involved in steel and stainless steel scrap. 

What do you ĐoŶsideƌ to ďe the Đoƌe ŵessage of the 
study?
The steel scrap sector is the central service provider 

iŶ the ǀalue ĐhaiŶ of the steel iŶdustƌǇ aŶd ǁill iŶ  
futuƌe plaǇ aŶ eǀeŶ ŵoƌe iŵpoƌtaŶt ƌole iŶ the deǀel-
opŵeŶt of the ĐiƌĐulaƌ eĐoŶoŵǇ.

Hoǁ is youƌ iŶdustƌy peƌĐeiǀed ďy the puďliĐ aŶd  
poliiĐiaŶs?
The teƌŵ ͞ sĐƌap͟ oteŶ Đaƌƌies Ŷegaiǀe ĐoŶŶotaioŶs. 
RustǇ steel uŶfoƌtuŶatelǇ ĐoŶǀeǇs a false iŵpƌessioŶ 
of the aĐtual ǀalue of the pƌoduĐt. “taiŶless steel, 
ǁhiĐh does Ŷot ƌust, is Ŷot Ƌuite as ďadlǇ afeĐted ďǇ 
this image. Steel is one of the few secondary raw ma-
teƌials that alƌeadǇ has a ǀeƌǇ speĐiiĐ ŵoŶetaƌǇ ǀalue 
aŶd ĐaŶ also ďe ƌeĐǇĐled as ŵaŶǇ iŵes as desiƌed, 
ǁithout aŶǇ loss iŶ ƋualitǇ. At ouƌ ĐoŵpaŶies, steel 
pƌoduĐts that haǀe Đoŵe to the eŶd of theiƌ lifeĐǇĐles 
aƌe pƌoĐessed foƌ fuƌtheƌ use iŶ steelǁoƌks. Although 
ǁe aƌe aŶ esseŶial eleŵeŶt iŶ the ǀalue ĐhaiŶ, ouƌ 
iŵage is uŶfoƌtuŶatelǇ soŵeǁhat pooƌeƌ thaŶ that 
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of the steel iŶdustƌǇ as 
a ǁhole. As the studǇ 
shoǁs, this is a Đoŵple-
telǇ uŶfaiƌ piĐtuƌe.

Hoǁ ǁould the steel ƌeĐyĐliŶg seĐtoƌ like to ďe peƌ-
Đeiǀed? 
The steel ƌeĐǇĐliŶg seĐtoƌ pƌoǀides ďeŶeits! We 
aƌe pƌeseƌǀiŶg the futuƌe – aŶd haǀe ďeeŶ doiŶg 
so for more than 100 years. This is the key message 

ǁe ǁaŶt to ĐoŶǀeǇ to the puďliĐ aŶd poliiĐiaŶs. It 
is the companies in the steel recycling sector that  

collect the secondary raw materials and process them 

to a ƋualitǇ that eǀeŶ alloǁs the steel pƌoduĐeƌs to 
ƌe-use the ŵateƌial aŶd tƌaŶsfoƌŵ it iŶto Ŷeǁ, high 
ƋualitǇ pƌoduĐts. This saǀes ƌesouƌĐes aŶd siŵultaŶe-
ouslǇ ƌeduĐes CO2 emissions.

What speĐiiĐ deŵaŶds aƌe you ŵakiŶg of poliiĐiaŶs?
We Ŷeed a ďeteƌ legal aŶd ĐoŵŵeƌĐial fƌaŵeǁoƌk 
eŶǀiƌoŶŵeŶt. Due to the faĐt, that ǁe aƌe Ŷot i-
ŶaŶĐed ďǇ the state, ǁe ŵust ďe aďle to suĐĐessfullǇ 
ĐaƌƌǇ out ouƌ ǁoƌk iŶ the pƌiǀate seĐtoƌ. This is the 
oŶlǇ ǁaǇ foƌ the steel ƌeĐǇĐliŶg iŶdustƌǇ to ŵaiŶtaiŶ 
joďs, deǀelop iŶŶoǀaiǀe futuƌe-oƌieŶted teĐhŶolo-
gies aŶd ĐoŶiŶue iŶ its eǆtƌeŵelǇ iŵpoƌtaŶt ĐoŶtƌi-
ďuioŶ to eŶǀiƌoŶŵeŶtal, soĐial aŶd eĐoŶoŵiĐ poliĐǇ.

QuesioŶs to AŶdƌeas “ĐhǁeŶteƌ 
– PƌesideŶt of the BD“V

Foƌeǁoƌd aŶd ďaĐkgƌouŶd to the study
BD“V, FƌauŶhofeƌ UM“ICHT is theƌe-
fore pleased to have been involved 

iŶ ŵappiŶg out the keǇ ƌole plaǇed 
ďǇ the steel ƌeĐǇĐliŶg iŶdustƌǇ iŶ this  
sĐieŶiiĐallǇ suďstaŶiated studǇ. Du-
ƌiŶg the Đouƌse of ouƌ studǇ ǁe Đaƌ-
ƌied out iŶteƌǀieǁs ǁith eǆpeƌts iŶ the 
ield.

OŶ ďehalf of the BD“V too, ǁe ǁould 
like to thank the interviewees for par-
iĐipaiŶg aŶd foƌ theiƌ ǀaluaďle iŶput.
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“teel sĐƌap ǀoluŵe
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LifeĐyĐle sĐeŶaƌios

“uŵŵaƌǇ of the ƌe-use 
and recycling rates from 

the Euƌofeƌ studǇ of 
ϮϬϭϮ ;eǆĐeƌptͿ

[Graphic 4]

[Graphic  5]

What happeŶs to the stƌuĐtuƌe of a ďuildiŶg oŶĐe it has ďeeŶ deŵolished?

LifeĐǇĐle sĐeŶaƌios foƌ ĐoŶĐƌete aŶd steel iŶ ďuildiŶgs



eleĐtƌiĐ ĐaƌͿ, alŵost eǀ-
eƌǇ ďuildiŶg, eǀeƌǇ ďƌidge, 
every machine and every 

ǁiŶd tuƌďiŶe. IŶ the Đase 
of staŶdaƌd steel alloǇs, 
the ƌaios of sĐƌap ĐoŶteŶt 
aƌe aĐtuallǇ eǀeŶ higheƌ. 
OŶe Đould eǀeŶ saǇ that 
the stainless steel sink in 

Ǉouƌ kitĐheŶ ĐoŶtaiŶs ďetǁeeŶ 
70% and 80% recycled materials.

IŶ oƌdeƌ to assuƌe the ƋualitǇ, uilise pƌoduĐioŶ 
ĐapaĐi ies to the opiŵuŵ eǆteŶt aŶd pƌoduĐe steel 
uŶdeƌ the opiŵuŵ teĐhŶologiĐal aŶd ĐoŵŵeƌĐial 
ĐoŶdiioŶs, the tǁo ŵaŶufaĐtuƌiŶg ƌoutes foƌŵ a 
sǇŵďioiĐ ƌelaioŶship – ǁhiĐh theƌefoƌe eŶĐoŵpas-
ses steel pƌoduĐioŶ aŶd steel ƌeĐǇĐliŶg.

“teel ĐaŶ theoƌeiĐallǇ ďe ƌeĐǇĐled iŶiŶitelǇ. This 
ŵakes steel ƌeĐǇĐliŶg a keǇ fouŶdaioŶ stoŶe of the  
ĐiƌĐulaƌ eĐoŶoŵǇ.

The steel iŶdustƌǇ alƌeadǇ staƌted to ƌeĐǇĐle steel sĐƌap iŶ the ϭϵth ĐeŶtuƌǇ. Due to the iŶĐƌease iŶ pƌoduĐioŶ 
of steel, ĐoŵďiŶed ǁith the use of steel foƌ ŵaŶufaĐtuƌiŶg of a ǁide ƌaŶge of goods, ŵeaŶt that aŶ iŶĐƌea-
siŶg aŵouŶt of steel sĐƌap ďeĐaŵe aǀailaďle at Đost-efeĐiǀe pƌiĐes. “eĐoŶdaƌǇ ƌaǁ ŵateƌials ǁeƌe ďoƌŶ aŶd 
sooŶ Đaught the ateŶioŶ of the steel pƌoduĐeƌs of the iŵe, ǁell ďefoƌe the ĐuƌƌeŶt deďates aďout ƌesouƌĐe  
eiĐieŶĐǇ. 

The suĐĐess stoƌǇ of steel ƌeĐǇĐliŶg, aŶd the use of the 
seĐoŶdaƌǇ ƌaǁ ŵateƌial as aŶ eĐoŶoŵiĐal alteƌŶaiǀe 
to iƌoŶ oƌe, ǁas faĐilitated ďǇ the deǀelopŵeŶt of the 
“ieŵeŶs-MaƌiŶ pƌoĐess, ǁhiĐh eŵeƌged as the iƌst 
laƌge-sĐale teĐhŶiĐal pƌoĐess foƌ usiŶg sĐƌap iŶ the 
pƌoduĐioŶ of steel. DepeŶdiŶg oŶ the alloǇ, staiŶless 
steel alƌeadǇ ĐoŶtaiŶs speĐiiĐ eleŵeŶts like NiĐkel 
aŶd Đhƌoŵe that aƌe otheƌǁise ǀeƌǇ eǆpeŶsiǀe to oď-
taiŶ aŶd ǁhiĐh deiŶe the ĐhaƌaĐteƌisiĐs of the iŶal 
steel pƌoduĐt aŶd its ield of appliĐaioŶ. This ƌaŶges 
fƌoŵ the steel giƌdeƌs used foƌ ďƌidge ĐoŶstƌuĐioŶ to 
the steel sheets used foƌ ŵaŶufaĐtuƌiŶg Đaƌs. 

IŶ ŵodeƌŶ steel pƌoduĐioŶ a disiŶĐioŶ is ŵade ďe-
tǁeeŶ the ŵaŶufaĐtuƌiŶg of steel usiŶg the eleĐtƌiĐ 
aƌĐ pƌoĐess aŶd the ďasiĐ oǆǇgeŶ pƌoĐess ǀia the ďlast 
fuƌŶaĐe ƌoute. EleĐtƌiĐ aƌĐ steel fuƌŶaĐes aƌe alŵost 
ĐoŵpletelǇ depeŶdeŶt oŶ supplies fƌoŵ the steel ƌe-
ĐǇĐliŶg seĐtoƌ. The ĐuƌƌeŶt pƌoduĐioŶ ƌaio of eleĐtƌiĐ 
aƌĐ steel to ďasiĐ oǆǇgeŶ steel is appƌoǆ. ϯϬ:ϳϬ. Foƌ 
staiŶless steel the ƌaio is ϭϬϬ:Ϭ outside ChiŶa. The 
ƌaǁ ŵateƌials used heƌe foƌ pƌoduĐiŶg the ǀaƌious 
steel pƌoduĐts aƌe the deiŶed 
aŶd ƋualitǇ-assuƌed seĐoŶdaƌǇ 
ƌaǁ ŵateƌials, steel aŶd staiŶ-
less steel sĐƌap. Hoǁeǀeƌ, ďa-
siĐ oǆǇgeŶ steelǁoƌks, ǁhiĐh 
pƌiŵaƌilǇ pƌoduĐe steel fƌoŵ 
pig iƌoŶ, aŶd theƌefoƌe oŶ the 
ďasis of iƌoŶ oƌe, also use up to 
20 percent steel scrap.

This means that steel scrap 

ƌepƌeseŶts aŶ esseŶial pil-
lar in delivering the raw ma-
teƌial ƌeƋuiƌeŵeŶts foƌ the 
steel iŶdustƌǇ. This, iŶ tuƌŶ, 
is an integral part of the  

GeƌŵaŶ eĐoŶoŵǇ, foƌ iŶstaŶĐe 
iŶ iŶfƌastƌuĐtuƌe pƌojeĐts. “teel 
– aŶd theƌefoƌe a pƌopoƌioŶ of 
ǁhat ǁas oŶĐe sĐƌap – is fouŶd 
iŶ eǀeƌǇ Đaƌ ;iŶĐludiŶg eǀeƌǇ 

“teel pƌoduĐioŶ pƌoĐesses
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The provision of quality 

assured raw materials is a 

highlǇ sigŶiiĐaŶt issue for 
the purĐhasiŶg steelǁorks. 
Prof. Daniel Goldmann, Dr. Ing., 

IŶsitute of MiŶeral aŶd Waste 
ProĐessiŶg, Waste Disposal aŶd 
GeoŵeĐhaŶiĐs ;IFADͿ – Chair of 
Raǁ Material ProĐessiŶg aŶd Re-

ĐǇĐliŶg at the TeĐhŶiĐal UŶiǀersitǇ 
of Clausthal. 

Blast fuƌŶaĐe duƌiŶg pƌoduĐioŶ of pig iƌoŶ 



Fuƌtheƌ pƌoĐessiŶg of the Đƌude steel

The steel is pouƌed 
iŶto aŶ opeŶ-eŶded 
ŵould ǁith a sƋuaƌe, 
ƌeĐtaŶgulaƌ oƌ ƌouŶd 
Đƌoss seĐioŶ.
This creates a solid 

sƋuaƌe, ƌeĐtaŶgulaƌ 
oƌ ƌouŶd ƌod that is 
suďseƋueŶtlǇ Đut to 
the desired length.

The steel is pouƌed 
iŶto ĐasiŶg ŵoulds 
where it is allowed to 

solidify. 

OŶĐe solidiied,  the 
metal blocks are strip-
ped fƌoŵ the ŵoulds. 
In both of these 

pƌoĐesses the iŶal  
ƌesult is kŶoǁŶ as se-
ŵi-iŶished steel.

CoŶiŶuous ĐasiŶg IŶgot ĐasiŶg
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FiŶal pƌoĐessiŶg
This seŵi-iŶished steel is heated iŶ fuƌŶaĐes 
to ϭ,ϮϬϬ°C so that it ĐaŶ ďe ƌolled, i.e. dƌaǁŶ 
ďetǁeeŶ ƌolleƌs, aŶd lateŶed. The ƌolliŶg 
pƌoĐess ƌesults iŶ tǁo pƌoduĐt Đategoƌies: 
loŶg pƌoduĐts ;e.g. giƌdeƌs, ƌods oƌ ǁiƌeͿ aŶd 
lat pƌoduĐts ;e.g. steel plates aŶd sheets iŶ 
staĐks oƌ oŶ ƌollsͿ.

PƌoduĐioŶ ƌoutes foƌ steel iŶ GeƌŵaŶǇ duƌiŶg ϮϬϭϱ



The ĐoŵpaŶies of the steel ƌeĐǇĐliŶg iŶdustƌǇ aƌe the 
facilitators which collect the secondary raw mate-
ƌials aŶd pƌoĐess theŵ to a ƋualitǇ that alloǁs the  
ŵateƌial to ďe ƌe-pƌoĐessed at the steelǁoƌks. This, 
iŶ tuƌŶ, is the pƌeƌeƋuisite foƌ the ĐƌeaioŶ of Ŷeǁ 
steel pƌoduĐts. “teel sĐƌap eŶsuƌes that the ƌaǁ  
ŵateƌial ƌeƋuiƌeŵeŶts of the GeƌŵaŶ steel iŶdustƌǇ 
aƌe – aŶd ǁill ďe also iŶ futuƌe – seĐuƌed ďǇ pƌoǀidiŶg 
high ƋualitǇ seĐoŶdaƌǇ ƌaǁ ŵateƌials.

ReĐyĐliŶg ǁithout Ƌuality loss

PƌiŵaƌilǇ – ďut Ŷot oŶlǇ – foƌ the staiŶless steel seĐtoƌ, 
the steel ƌeĐǇĐliŶg iŶdustƌǇ has deǀeloped sophisiĐated 
aŶalǇiĐs aŶd iŶŶoǀaiǀe teĐhŶologies iŶ oƌdeƌ to saisfǇ 
the iŶĐƌeasiŶg ƋualitǇ staŶdaƌds deŵaŶded ďǇ the steel-
ǁoƌks. Thƌough pƌopeƌ pƌoĐessiŶg aŶd iŶtelligeŶt ŵate-
ƌial loǁ ŵaŶageŵeŶt, the seĐoŶdaƌǇ ƌaǁ ŵateƌials ĐaŶ 
ďe ƌepeatedlǇ used iŶ the pƌoduĐioŶ of steel aŶd staiŶ-
less steel, aŵoŶg otheƌs iŶ the ĐoŶstƌuĐioŶ, autoŵoi-
ǀe, eŶeƌgǇ teĐhŶologǇ aŶd aeƌospaĐe seĐtoƌs.

BǇ leǀeƌagiŶg ŵodeƌŶ ŵateƌial loǁ ŵaŶageŵeŶt 
teĐhŶiƋues, the steel ƌeĐǇĐliŶg iŶdustƌǇ deliǀeƌs ďoth 
alloǇed aŶd Ŷoƌŵal steel sĐƌap foƌ the ƌight ields of 
appliĐaioŶ, theƌeďǇ pƌoǀidiŶg the steelǁoƌks ǁith a 
ƋualitǇ assuƌed seĐoŶdaƌǇ ƌaǁ ŵateƌial of the high-
est ƋualitǇ aŶd puƌitǇ. This also eŶsuƌes that the ǀalu-
aďle alloǇiŶg eleŵeŶts eŶteƌ the iŶteŶded pƌoduĐioŶ 
paths aŶd that theiƌ fuŶĐioŶalitǇ, iŶ teƌŵs of deteƌ-
ŵiŶiŶg the ĐhaƌaĐteƌisiĐs of the steel pƌoduĐts, is 
maintained.

This seƌǀiĐe, iŶ the 

foƌŵ of ĐoŶiŶuous ŵoŶ                  -
itoƌiŶg usiŶg ĐheŵiĐal 
analysis and intelligent 

soƌiŶg pƌoĐesses, has 
allowed alloyed steel 

sĐƌap iŶ paƌiĐulaƌ, to 
iŶd a use as a ƌaǁ ŵa-
teƌial foƌ high-teĐh pƌo-
duĐts.

7

Without steel sĐƌap theƌe ǁould ďe Ŷo steel iŶdustƌy
If it ǁeƌe Ŷot foƌ the GeƌŵaŶ steel ƌeĐǇĐliŶg iŶdustƌǇ theƌe ǁould ďe Ŷo GeƌŵaŶ steel iŶdustƌǇ. The steel 
sĐƌap seĐtoƌ is the ĐeŶtƌal seƌǀiĐe pƌoǀideƌ iŶ the ǀalue ĐhaiŶ of the steel iŶdustƌǇ aŶd ǁill also plaǇ, iŶ the 
futuƌe, a deĐisiǀe ƌole iŶ the deǀelopŵeŶt of the ĐiƌĐulaƌ eĐoŶoŵǇ.

[Graphic 8]
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There is efeĐiǀelǇ Ŷo 
doǁŶĐǇĐliŶg iŶ the ;staiŶ-

lessͿ steel reĐǇĐliŶg seĐtor. 
Hoǁeǀer, upĐǇĐliŶg teŶds to 
ďe ŵore preǀaleŶt, ďeĐause 
material developments over 

the years now mean that in-

ĐreasiŶglǇ ďeter ŵaterials 
ĐaŶ ďe ŵaŶufaĐtured froŵ 
the sĐrap.  
Prof. Rüdiger Deike, Dr. Ing., 

Chair of IroŶ aŶd SteelŵakiŶg 
MetallurgǇ at the UŶiǀersitǇ of 
Duisďurg-EsseŶ

Steel's life circle



Oǀeƌ ƌeĐeŶt deĐades, a laƌge Ŷuŵďeƌ of iŶŶoǀaioŶs haǀe ĐoŶtƌiďuted Ŷot oŶlǇ to opiŵisiŶg the pƌoĐesses 
used iŶ the steel ƌeĐǇĐliŶg seĐtoƌ – theǇ aƌe also plaǇiŶg aŶ iŶĐƌeasiŶg ƌole iŶ eŶǀiƌoŶŵeŶtal pƌoteĐioŶ aŶd 
the ĐoŶseƌǀaioŶ of ƌesouƌĐes.

The fouŶdaioŶ stoŶe foƌ iŶŶoǀaioŶ iŶ the steel ƌe-
cycling sector was laid as far back as the start of the 

iŶdustƌial ƌeǀoluioŶ. As alƌeadǇ disĐussed oŶ page ϱ 
;The steel pƌoduĐioŶ pƌoĐessͿ, steel sĐƌap ǁas used 
as a pƌiŵaƌǇ ƌaǁ ŵateƌial foƌ the iƌst iŵe iŶ ϭϴϲϰ iŶ 
the so-Đalled “ieŵeŶs-MaƌiŶ pƌoĐess. 

Hoǁeǀeƌ, a lot has happeŶed siŶĐe those pioŶeeƌiŶg 
Ǉeaƌs of iŶdustƌialisaioŶ. TodaǇ, sigŶiiĐaŶt deǀelop-
ŵeŶts iŶ teƌŵs of pƌoĐess opiŵisaioŶ aƌe ŵostlǇ 
dƌiǀeŶ ďǇ ŵaĐhiŶeƌǇ aŶd plaŶt eŶgiŶeeƌiŶg iƌŵs iŶ 
ĐoopeƌaioŶ ǁith eǆpeƌts fƌoŵ ƌeĐǇĐliŶg ĐoŵpaŶies 
– aŶd Ŷot oŶlǇ ǁith the aiŵ of saisfǇiŶg the iŶĐƌea-
siŶglǇ stƌiŶgeŶt legal ƌeƋuiƌeŵeŶts iŶ the aƌea of eŶ-
ǀiƌoŶŵeŶtal pƌoteĐioŶ aŶd eŵissioŶ ĐoŶtƌol.

The saŵe is tƌue of the steel ƌeĐǇĐliŶg iŶdustƌǇ:  
“igŶiiĐaŶt iŶŶoǀaioŶs took plaĐe, aŵoŶg otheƌs, 
ǁith the deǀelopŵeŶt of loǁ-eŵissioŶ shƌeddiŶg, 
soƌiŶg aŶd tƌeatŵeŶt pƌoĐesses iŶ oƌdeƌ to ŵake 
puƌe ƌaǁ ŵateƌials that Đould ďe pƌoduĐed iŶ ďat-
Đhes. Otheƌ keǇ iŶŶoǀaioŶs oĐĐuƌƌed iŶ the aƌeas of 
logisiĐs, iŶfƌastƌuĐtuƌe aŶd ƋualitǇ assuƌaŶĐe. Auto-
ŵaioŶ of the ǁoƌkloǁs aŶd theiƌ ŶetǁoƌkiŶg aŶd 
digitalisaioŶ haǀe eŵeƌged as the keǇ ĐoŵpoŶeŶts 
of iŶtelligeŶt ŵateƌial loǁ ŵaŶageŵeŶt. The ďuŶd-
liŶg of the eǆpeƌieŶĐes aŶd seƌǀiĐes of iŶdiǀidual 
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IŶŶoǀaioŶ ŵilestoŶes ;a seleĐioŶͿ

IŶŶoǀaioŶs iŶ the steel ƌeĐyĐliŶg iŶdustƌy

ĐoŵpaŶies alloǁs the ĐoŶiŶuous pƌoǀisioŶ of pƌeŵi-
uŵ ƋualitǇ ŵateƌials.  

Hoǁeǀeƌ, the ǁilliŶgŶess of the iŶdustƌǇ to iŶŶoǀa-
te is also suďjeĐt to liŵits iŵposed fƌoŵ the outside. 
UŶfaǀouƌaďle ĐoŵŵeƌĐial aŶd eŶǀiƌoŶŵeŶtal poliĐǇ 
fƌaŵeǁoƌk ĐoŶdiioŶs ĐaŶ liŵit the ǁilliŶgŶess to  
iŶŶoǀate. This is paƌiĐulaƌlǇ tƌue of sŵalleƌ ďusiŶesses 
ǁhiĐh, as a ƌesult of theiƌ loǁeƌ pƌoit ŵaƌgiŶs, aƌe 
less fƌeƋueŶtlǇ aďle to iŶaŶĐe iŶŶoǀaioŶs. IŶ this 
ĐoŶŶeĐioŶ, ŵediuŵ-sized iƌŵs deiŶitelǇ ĐoŶsideƌ 
iŶŶoǀaioŶs as a Đoŵpeiiǀe adǀaŶtage. Fiƌst aŶd  
foƌeŵost aƌe the deǀelopŵeŶt of aŶalǇiĐal ŵethods 
aŶd the sepaƌaioŶ of old aŶd Ŷeǁ sĐƌap iŶto puƌe 
gƌades, iŶ paƌiĐulaƌ ǁheŶ seeŶ agaiŶst the ďaĐk-
dƌop of iŶĐƌeasiŶglǇ Đoŵpleǆ ŵateƌials. The autoŵo-
iǀe iŶdustƌǇ has ŵade a sigŶiiĐaŶt ĐoŶtƌiďuioŶ to  
pƌoŵoiŶg iŶŶoǀaioŶ – also iŶ the aƌea of steel  
ƌeĐǇĐliŶg – thƌough its deŵaŶd foƌ high-fuŶĐioŶalitǇ 
steel pƌoduĐts aŶd theiƌ ŵaŶufaĐtuƌe. The issue of 
iŵpƌoǀiŶg the sepaƌaioŶ of high-teŶsile steels iŶto 
puƌe gƌades of steel sĐƌap sill ofeƌs paƌiĐulaƌ poteŶ-
ial foƌ iŶŶoǀaioŶ. The ĐhalleŶges of a ĐiƌĐulaƌ eĐoŶ-
oŵǇ applǇ to the ǁhole ǀalue ĐhaiŶ. IŶ this ĐoŶŶeĐ-
ioŶ, all paƌies iŶǀolǀed should eŶdeaǀouƌ to eǆpaŶd 
theiƌ ĐoŶiŶuous dialogue.

 [GƌaphiĐ ϵ]
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IŶ Euƌope, opiŵisiŶg the ĐolleĐioŶ, soƌiŶg aŶd pƌoĐessiŶg of sĐƌap is ďeĐoŵiŶg aŶ iŶĐƌeasiŶglǇ iŵpoƌtaŶt 
issue iŶ the deǀelopŵeŶt of the ĐiƌĐulaƌ eĐoŶoŵǇ. As a ƌesult of the high staŶdaƌds ƌeƋuiƌed foƌ steel pƌoduĐts 
aŶd theiƌ fuŶĐioŶalitǇ, the ĐoŵpleǆitǇ of the ĐoŵposiioŶ of these is iŶĐƌeasiŶg. The ĐoŵďiŶaioŶ of steel 
ǁith otheƌ ŵateƌials, suĐh as plasiĐ ;so-Đalled ĐoŵpositesͿ is gƌoǁiŶg iŶ oƌdeƌ to ŵeet the ƌeƋuiƌeŵeŶts of 
ouƌ iŶdustƌialised soĐietǇ. This iŶ tuƌŶ ďƌiŶgs Ŷeǁ ĐhalleŶges iŶ teƌŵs of pǇƌoŵetalluƌgǇ at eleĐtƌiĐ aƌĐ aŶd 
ďasiĐ oǆǇgeŶ steelǁoƌks. The steel ƌeĐǇĐliŶg iŶdustƌǇ ŵust ĐoƌƌespoŶdiŶglǇ deal ǁith these ĐhalleŶges as a 
seƌǀiĐe pƌoǀideƌ aŶd seĐoŶdaƌǇ ƌaǁ ŵateƌial supplieƌ.

The pƌoĐess of sepaƌaiŶg eŶd-of-life steel pƌo-
duĐts is alƌeadǇ suďjeĐt to stƌiŶgeŶt ƋualitǇ ƌe-
Ƌuiƌe  ŵeŶts. The aǀailaďle aŶalǇsis aŶd soƌiŶg 
technology makes it possible to meet the deman-
diŶg speĐiiĐaioŶs of the steelǁoƌks iŶ ƌespeĐt 
of the pƌopoƌioŶs of Đhƌoŵiuŵ, ŶiĐkel, ŵolǇď-
deŶuŵ, Đoppeƌ aŶd a ǁide ƌaŶge of alloǇiŶg ele-
ments contained in the scrap. An alloying element 

ŵaǇ ďe desiƌed iŶ a paƌiĐulaƌ pƌoduĐt ǁhile the 
presence of alloying elements in other steel pro-
duĐts ŵaǇ, oŶ the otheƌ haŶd, Ŷot eǆĐeed ĐeƌtaiŶ 
thƌeshold ǀalues.
 

Otheƌ thaŶ steel, theƌe aƌe aĐtuallǇ ǀeƌǇ feǁ ƌaǁ 
ŵateƌials that ĐaŶ ďe ƌeĐǇĐled ǁithout aŶǇ fuŶda-

ϵ

• Steel and stainless steel 

scrap remain a permanent 

souƌĐe of ƌaǁ ŵateƌials foƌ 
society.

• Some 70% of the steel pro-
duĐed to-date is sill iŶ use.

• 555 million tonnes of steel 

sĐƌap ǁeƌe used iŶ ϮϬϭϱ foƌ 
pƌoduĐiŶg steel.

• ϯϯ.ϱ% of gloďal Đƌude steel 
ǁas pƌoduĐed fƌoŵ se-
condary raw materials in 

2015.

• Since the beginning of 

steelŵakiŶg, ŵoƌe thaŶ Ϯϯ 
billion tonnes of steel scrap 

have been recycled.

“teel sĐƌap ofeƌs the possiďility of a  
ĐiƌĐulaƌ eĐoŶoŵy

ŵeŶtal loss of ƋualitǇ. IŶ soŵe Đases sheet steel fƌoŵ a 
Đaƌ ďodǇ ĐaŶ ďe tuƌŶed iŶto a ǁashiŶg ŵaĐhiŶe, ǁhiĐh 
theŶ ďeĐoŵes ƌaǁ ŵateƌial foƌ stƌuĐtuƌal steel – aŶd 
this ŵaǇ eǀeŶtuallǇ eŶd up agaiŶ as the ďasis foƌ Đaƌ 
ďodǇ sheet. Oƌ peƌhaps it ǁill ďeĐoŵe steel foƌ aŶ of-
shoƌe ǁiŶd tuƌďiŶe. “uĐh ŵuliple ƌeĐǇĐliŶg ǁithout aŶǇ 
loss of ƋualitǇ is Ŷot possiďle ǁith otheƌ, ŶoŶ-ŵetal liĐ, 
raw materials. 

As pƌoduĐts ďeĐoŵe ŵoƌe Đoŵpleǆ, the pƌopoƌioŶ of 
uŶdesiƌed side eleŵeŶts iŶ the steel sĐƌap iŶĐƌeases. 
The iŶdustƌǇ-speĐiiĐ kŶoǁledge of the GeƌŵaŶ steel 
ƌeĐǇĐliŶg iŶdustƌǇ is theƌefoƌe esseŶial foƌ pƌeǀeŶiŶg 
ŵateƌial shƌiŶkage aŶd ƋualitǇ deiĐits, ďeĐause the 
steel sĐƌap iŶdustƌǇ is the iƌst stage of the iŶtelligeŶt 
ŵaŶageŵeŶt of these ŵateƌial loǁs.

The availability of steel scrap

[Graphic 10]



10

BeŶeit ϭ:
Thƌough the pƌoduĐioŶ 
of ϭϮ.ϲ ŵ toŶŶes of Đƌu-
de steel from a secondary 

ƌaǁ ŵateƌial, usiŶg steel 
scrap via the electric arc 

fuƌŶaĐe ƌoute, the steel 
ƌeĐǇĐliŶg iŶdustƌǇ helps 
to achieve savings of 17 m 

toŶŶes of CO2 emissions 

aŶŶuallǇ* iŶ GeƌŵaŶǇ.

BeŶeit Ϯ:  
A sigŶiiĐaŶt saǀiŶg iŶ ƌesouƌĐes

BeŶeit ϯ:  
The use of steel sĐƌap 
ƌeduĐes eŶeƌgǇ ĐoŶsuŵp-
ioŶ ďǇ ϳϮ% iŶ Đoŵpa-
rison with making steel 

fƌoŵ pƌiŵaƌǇ ƌesouƌĐes. 

BeŶeit ϰ:  
No depeŶdeŶĐe 
on imports as with 

primary raw mate-
ƌials ;e.g. iƌoŶ oƌe, 
ĐokiŶg ĐoalͿ

BeŶeit ϱ:  
Feǁeƌ Ŷegaiǀe efeĐts Đaused ďǇ ƌaǁ ŵateƌial eǆtƌaĐioŶ iŶ 
the ĐouŶtƌies ǁheƌe ŵiŶes aƌe loĐated:
• No ĐoŶĐeƌŶs aďout loǁeƌ staŶdaƌds of oĐĐupaioŶal safetǇ 
• Uses less laŶd
• Lower environmental risk

• No Ŷeed foƌ ƌeloĐaioŶs  
• Shorter transport distances

Cliŵate- aŶd  
eŶeƌgy-fƌieŶdly

“teel sĐƌap pƌoteĐts the Đliŵate aŶd ƌesouƌĐes
“teel ƌeĐǇĐliŶg is a pƌiŵe eǆaŵple of ƌesouƌĐe eiĐieŶĐǇ

The steel ƌeĐǇĐliŶg iŶdustƌǇ, togetheƌ ǁith the steel iŶdustƌǇ itself, eŵďodies the pƌiŶĐiples of the ĐiƌĐulaƌ 
eĐoŶoŵǇ. TheǇ haǀe aĐiǀelǇ ďeeŶ ĐoŵŵeƌĐiallǇ aŶd eĐologiĐallǇ iŵpleŵeŶiŶg these pƌiŶĐiples – ǁhiĐh sill 
eǆist oŶlǇ as a ǀisioŶ iŶ ŵaŶǇ seĐtoƌs – foƌ a loŶg iŵe. BǇ pƌoǀidiŶg seĐoŶdaƌǇ ƌaǁ ŵateƌials, the steel ƌeĐǇ-
ĐliŶg iŶdustƌǇ sigŶiiĐaŶtlǇ ĐoŶtƌiďutes, Ŷot oŶlǇ iŶ GeƌŵaŶǇ, to eŶǀiƌoŶŵeŶtal pƌoteĐioŶ aŶd the ĐoŶseƌǀa-
ioŶ of ƌesouƌĐes – is fuƌtheƌŵoƌe ĐoŶseƌǀiŶg pƌiŵaƌǇ ƌesouƌĐes at theiƌ souƌĐe. 

The ǀoluŵe of steel sĐƌap used ŵakes GeƌŵaŶ steel 
pƌoduĐts ŵoƌe Đliŵate-fƌieŶdlǇ thaŶ steel pƌoduĐed 
iŶ ChiŶa oƌ IŶdia, foƌ eǆaŵple. The pƌopoƌioŶ of steel 
sĐƌap used iŶ GeƌŵaŶǇ aŵouŶts to soŵe ϰϯ peƌĐeŶt 
ǁhile iŶ ChiŶa, ǁheƌe alŵost half of the 
ǁoƌld’s Đƌude steel is ŵade, this iguƌe 
is oŶlǇ aƌouŶd teŶ peƌĐeŶt. It’s Ŷot oŶlǇ 
iŶ the pƌoduĐioŶ of alloǇed steels ǁheƌe ͞ uƌďaŶ ŵiŶ-
iŶg͟ iŶ Euƌope ƌepƌeseŶts a sigŶiiĐaŶt souƌĐe of ƌaǁ 
ŵateƌials, theƌeďǇ ĐoŶtƌiďuiŶg to a ƌeduĐioŶ iŶ the 
aŵouŶt of ƌaǁ ŵateƌials that Ŷeed to ďe iŵpoƌted. 
“teel ƌeĐǇĐliŶg ĐoŶtƌasts ǁith ƌaǁ ŵateƌial eǆtƌaĐioŶ 
iŶ ĐoŶliĐt ƌegioŶs oƌ fƌoŵ laƌge-sĐale pƌojeĐts ǁhiĐh 

also afeĐt the eŶǀiƌoŶŵeŶtal aŶd ǁoƌkiŶg ĐoŶdi-
ioŶs of people. IŶ teƌŵs of teĐhŶologǇ, eĐoŶoŵiĐs, 
eĐol ogǇ aŶd soĐietǇ, steel sĐƌap aŶd staiŶless steel 
sĐƌap ofeƌ sigŶiiĐaŶt ďeŶeits – espeĐiallǇ iŶ diƌeĐt 

ĐoŵpaƌisoŶ ǁith steel pƌoduĐts that aƌe 
pƌoduĐed puƌe lǇ oŶ the ďasis of pƌiŵaƌǇ 
raw materials. Taking the overall balance 

iŶto ĐoŶside ƌaioŶ, ŵaŶufaĐtuƌiŶg steel fƌoŵ sĐƌap 
is therefore more environmentally friendly than pro-
duĐiŶg steel fƌoŵ iƌoŶ oƌe. Of Đouƌse, this does Ŷot 
recognise the fact that it has been possible to make 

huge adǀaŶĐes oǀeƌ ƌeĐeŶt Ǉeaƌs, espeĐiallǇ iŶ ƌeduĐiŶg 
eŵissioŶs Đaused ďǇ the ďlast fuƌŶaĐe pƌoduĐioŶ ƌoute.

EŶeƌgǇ ĐoŶsuŵpioŶ duƌiŶg  
steel pƌoduĐioŶ

*CalĐulated iŶ ĐoŵpaƌisoŶ ǁith the 
assuŵed pƌoduĐioŶ of steel usiŶg a 
method other than the electric arc 

fuƌŶaĐe pƌoĐess.
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The eǆisiŶg stoĐk of ƌaǁ ŵateƌials 
aŶd the efoƌts of the steel ƌeĐǇ-
ĐliŶg seĐtoƌ eŶsuƌe the supplǇ of 
secondary raw materials for the 

steelǁoƌks. This suppoƌts the sup-
plying and downstream processing 

iŶdustƌies aŶd also ofeƌs theŵ a 
ǁide ƌaŶge of Đoŵpeiiǀe adǀaŶ-
tages. Heƌe, the pƌedoŵiŶaŶtlǇ 
ŵediuŵ-sized stƌuĐtuƌe of steel 
ƌeĐǇĐliŶg ďusiŶesses pƌoŵotes 
ƌegioŶal ǀalue-added efeĐts. IŶ 
addiioŶ, this pƌoǀeŶ stƌuĐtuƌe pƌoǀides ďeŶeits 
foƌ a Ŷuŵďeƌ of upstƌeaŵ aŶd doǁŶstƌeaŵ seƌǀiĐe 
pƌoǀideƌs to the steel ƌeĐǇĐliŶg ďusiŶesses, suĐh as the 
logisiĐs, ŵaĐhiŶeƌǇ aŶd plaŶt eŶgiŶeeƌiŶg seĐtoƌs. 

The struĐture shoǁs that the 
ŵarket is fuŶĐioŶiŶg iŶ the 
area of seĐoŶdarǇ raǁ ŵate-

rials. This ĐoŶtrasts ǁith the 
priŵarǇ raǁ ŵaterial ŵarkets 
ǁhiĐh soŵeiŵes haǀe oligo-

polisiĐ ĐharaĐterisiĐs, aŶd is 
a keǇ ďeŶeit of seĐoŶdarǇ raǁ 
ŵaterials.
Prof. Rüdiger Deike, Dr. Ing., 

Chair of IroŶ aŶd SteelŵakiŶg Metallur-
gǇ at the UŶiǀersitǇ of Duisďurg-EsseŶ

This ĐoŵŵoŶalitǇ ƌesults iŶ a situaioŶ 
ǁheƌe the doŵesiĐ steel ƌeĐǇĐliŶg seĐtoƌ 
Ŷot oŶlǇ seĐuƌes joďs at all ƋualiiĐaioŶ 
leǀels, ďut also ƌeŵaiŶs foĐused oŶ the 
fuƌtheƌ ƋualiiĐaioŶ of teĐhŶiĐiaŶs aŶd 
eŶgiŶeeƌs. OŶlǇ iŶ this ǁaǇ ĐaŶ it ĐaŶ ďe  
eŶsuƌed that ŵetalluƌgiĐal kŶoǁ hoǁ 
stays in Germany and is prevented from 

shitiŶg aďƌoad. This ƌepƌeseŶts a sigŶii-
ĐaŶt Đoŵpeiiǀe adǀaŶtage foƌ GeƌŵaŶǇ.

GeƌŵaŶǇ has also aŶ eǆĐelleŶt ƌeputaioŶ 
as a ŵajoƌ ǁoƌld-ǁide eǆpoƌteƌ of steel 
pƌoduĐioŶ plaŶts as ǁell as soƌiŶg aŶd 
recycling technology.
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The steel ƌeĐyĐliŶg iŶdustƌy seĐuƌes aŶd Đƌeates 
joďs at all ƋualiiĐaioŶ leǀels  
GeƌŵaŶ iŶdustƌǇ pƌoǀides oǀeƌ ϰ ŵillioŶ so-Đalled ͞steel-iŶteŶsiǀe͟ joďs. These iŶĐlude the steel iŶdustƌǇ 
itself as ǁell as the upstƌeaŵ aŶd doǁŶstƌeaŵ seĐtoƌs. The steel ƌeĐǇĐliŶg iŶdustƌǇ, upstƌeaŵ of the steel 
iŶdustƌǇ, pƌoǀides appƌoǆ. ϯϳ,ϬϬϬ joďs ;iŶ ϮϬϭϱͿ. The Đlose ĐoopeƌaioŶ ďetǁeeŶ the steel iŶdustƌǇ aŶd the 
upstƌeaŵ steel ƌeĐǇĐliŶg seĐtoƌ is of gƌeat iŵpoƌtaŶĐe, iŶ paƌiĐulaƌ foƌ the eŵploǇŵeŶt ĐƌeaioŶ.

The iŵpoƌtaŶĐe of the steel iŶdustƌǇ to the eĐoŶoŵǇ

“oŵe ϰ ŵillioŶ joďs 
aƌe steel-iŶteŶsiǀe. 
A laƌge pƌopoƌ ioŶ 
of GeƌŵaŶ eǆ- 
poƌt suƌplus is at-
tƌiďutaďle to steel-
intensive goods.  

[Graphic 16]
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The GeƌŵaŶ steel ƌeĐǇĐliŶg iŶdustƌǇ eŵploǇs appƌoǆ. ϯϳ,ϬϬϬ people at all leǀels 
of ƋualiiĐaioŶ. 



SĐrap is the future, ďeĐause ǁe 
are goiŶg to see Đlosed ĐǇĐles 
deǀelop oǀer the loŶg terŵ. 
Good eǆaŵples of this, aŶd 
ones that are already appa-

reŶt todaǇ, iŶĐlude fouŶdries, 
eleĐtriĐ arĐ steel plaŶts ;ǁhere 
there is oŶlǇ 5-ϭϬ% deiĐit ďe-

fore a ĐoŵpletelǇ Đlosed ĐǇĐle 
is aĐhieǀedͿ aŶd ŵetallurgiĐal 
ĐoŵpaŶies that reĐǇĐle ŶoŶ-
ferrous ŵetals. 
Prof. Rüdiger Deike, Dr. Ing., 

Chair of IroŶ aŶd SteelŵakiŶg Metallur-
gǇ at the UŶiǀersitǇ of Duisďurg-EsseŶ 

While the ŵetal ĐoŶteŶt of the eǆtƌaĐted 
oƌes is eǆhiďiiŶg a deĐƌeasiŶg tƌeŶd, aŶd 
it ĐaŶ ďe safelǇ assuŵed that the Đost of 
eǆtƌaĐioŶ aŶd of the eŶeƌgǇ used ǁill 
ĐoŶseƋueŶtlǇ ƌise, sĐƌap – as a seĐoŶdaƌǇ 
raw material – will become increasingly 

iŵpoƌtaŶt fƌoŵ aŶ eĐoŶoŵiĐ peƌspeĐ-
iǀe too. The eleĐtƌiĐ aƌĐ fuƌŶaĐe pƌoĐess, 
ǁhiĐh is ĐuƌƌeŶtlǇ the ŵost iŵpoƌtaŶt 
steel pƌoduĐiŶg pƌoĐess usiŶg steel sĐƌap 
as the seĐoŶdaƌǇ ƌaǁ ŵateƌial, ǁill ŵaiŶ-
taiŶ its doŵiŶaiŶg posiioŶ aloŶgside the 
ďlast fuƌŶaĐe ƌoute, aŶd seĐuƌe sales.

PƌiŶĐipallǇ as a ƌesult of the teĐhŶiĐal aŶd 
commercial ability to create closed loops 

oǀeƌ the loŶg teƌŵ thƌough the use of 
steel sĐƌap, the futuƌe Ŷoǁ ďeloŶgs to this 
secondary raw material.

The steel sĐƌap iŶdustƌǇ Ŷeeds to 
address the following challenges and trends:

• EŶsuƌe the ŶaioŶǁide ĐolleĐioŶ aŶd pƌoĐessiŶg 
of sĐƌap iŶto puƌe gƌades

• HaŶdliŶg aŶd pƌoĐessiŶg of Đoŵpleǆ Đoŵposite ŵateƌials 
• EŶsuƌe alloǇ-speĐiiĐ sepaƌaioŶ despite the iŶĐƌeasiŶg di-

ǀeƌsitǇ of ŵateƌials iŶ the iŶput loǁs iŶ oƌdeƌ to ŵiŶiŵise 
ƋualitǇ losses

• DigitalisaioŶ of the pƌoduĐioŶ pƌoĐesses iŶ the steel ƌeĐǇ-
ĐliŶg iŶdustƌǇ

The oppoƌtuŶiies aƌe huge: As a keǇ supplieƌ of seĐoŶdaƌǇ ƌaǁ 
ŵateƌials aŶd seƌǀiĐe pƌoǀideƌ to the doŵesiĐ steel iŶdustƌǇ, 
the steel ƌeĐǇĐliŶg iŶdustƌǇ ƌepƌeseŶts a keǇ ďusiŶess loĐaioŶ 
faĐtoƌ foƌ the ĐiƌĐulaƌ eĐoŶoŵǇ. EǆpaŶdiŶg eǆisiŶg kŶoǁ hoǁ iŶ 
the aƌea of ĐolleĐiŶg aŶd sepaƌaiŶg pƌoĐesses aŶd leǀeƌagiŶg 
iŶtelligeŶt ŵateƌial loǁ ŵaŶageŵeŶt teĐhŶiƋues – iŶ oƌdeƌ to 
eŶsuƌe the ĐoŶiŶued aŶd ƌeliaďle supplǇ of ƋualitǇ assuƌed seĐ-
oŶdaƌǇ ƌaǁ ŵateƌials to the steel iŶdustƌǇ – ǁill deliǀeƌ a seĐuƌe 
fouŶdaioŶ foƌ a ĐiƌĐulaƌ eĐoŶoŵǇ.

ϭϯ

Outlook: Fuƌtheƌ ĐlosiŶg of loops ǁith steel sĐƌap 
Although Đƌude steel pƌoduĐioŶ iŶ GeƌŵaŶǇ has ƌeŵaiŶed at aŶ alŵost ĐoŶs-
taŶt leǀel oǀeƌ ƌeĐeŶt Ǉeaƌs, the steel sĐƌap ŵaƌket is suďjeĐt to ĐoŶsideƌaďle 
luĐtuaioŶs. “teel sĐƌap is a gloďal ĐoŵŵoditǇ ǁhiĐh ŵeaŶs that is also afeĐted 
ďǇ eǆteƌŶal iŶlueŶĐes, ŵakiŶg deǀelopŵeŶt foƌeĐasts fuŶdaŵeŶtallǇ diiĐult. 
The ĐuƌƌeŶt oǀeƌĐapaĐitǇ iŶ the ChiŶese ŵaƌket has sill a stƌoŶg iŶlueŶĐe oŶ 
the gloďal ƌaǁ ŵateƌial aŶd steel ŵaƌkets. TodaǇ, the ǀoluŵe of steel sĐƌap used 
foƌ pƌoduĐiŶg Đƌude steel iŶ ChiŶa is ƌelaiǀelǇ sŵall. Hoǁeǀeƌ, this is eǆpeĐted 
to iŶĐƌease theƌe oǀeƌ the ŵediuŵ teƌŵ too, as old sĐƌap fƌoŵ iŶfƌastƌuĐtuƌe 
pƌojeĐts aŶd eŶd-of-life pƌoduĐts is fed ďaĐk iŶto steel pƌoduĐioŶ. IŶ ouƌ oǁŶ 
eĐoŶoŵiĐ iŶteƌests, GeƌŵaŶ kŶoǁ-hoǁ should ďe iŶ pole posiioŶ as the Chi-
Ŷese tƌadiŶg aŶd pƌoĐessiŶg stƌuĐtuƌes uŶdeƌgo deǀelopŵeŶt. 

[Graphic 17] [Graphic 18]



Outlook: Fuƌtheƌ ĐlosiŶg of loops ǁith steel sĐƌap 
The ŵethodologiĐal appƌoaĐh to the studǇ eŶĐoŵpasses 
aŶ iŶ-depth ĐoŵpilaioŶ of the teĐhŶiĐal, eĐoŶoŵiĐ, eĐo-
logiĐal aŶd soĐial ĐhaƌaĐteƌisiĐs of steel ƌeĐǇĐliŶg oŶ the 
ďasis of a ƌeǀieǁ of sĐieŶiiĐ liteƌatuƌe aŶd aŶalǇsis. 

EǆisiŶg kŶoǁ hoǁ iŶ the aƌea of the ƌaǁ ŵateƌials aŶd 
steel iŶdustƌǇ, alƌeadǇ iŶ the iŶsitute’s aƌĐhiǀes, ǁas iŶ-
Đoƌpoƌated iŶto the ƌesults. KeǇ ƋuesioŶs ǁeƌe theŶ de-
rived from the compiled data and facts on steel recycling.

DuƌiŶg iŶteƌǀieǁs ǁith seleĐted ǁell-kŶoǁŶ eǆpeƌts fƌoŵ 
iŶdustƌǇ aŶd the sĐieŶiiĐ ĐoŵŵuŶitǇ, the ƌole of the 
steel ƌeĐǇĐliŶg iŶdustƌǇ iŶ the steel aŶd staiŶless steel 
ŵaŶufaĐtuƌiŶg ǀalue ĐhaiŶ ǁas suďseƋueŶtlǇ eǆploƌed iŶ  
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gƌeateƌ detail aŶd the futuƌe tasks of the seĐtoƌ deƌiǀed. 
The puƌpose of the iŶteƌǀieǁs ǁas pƌiŵaƌilǇ to ill kŶoǁ-
ledge gaps ideŶiied iŶ eǆisiŶg liteƌatuƌe, ǀalidate iŵpƌe-
Đise liteƌatuƌe ƌefeƌeŶĐes aŶd to suďstaŶiate the state-
ŵeŶts ŵade ďǇ the eǆpeƌts. IŶ this ŵaŶŶeƌ, it has ďeeŶ 
possiďle to eŶsuƌe the ǁell-fouŶded doĐuŵeŶtaioŶ of 
the teĐhŶiĐal, eĐoŶoŵiĐ, eĐologiĐal aŶd soĐial faĐtoƌs ƌe-
laiŶg to steel ƌeĐǇĐliŶg. The stateŵeŶts ŵade ƌegaƌdiŶg 
steel scrap are also generally applicable to stainless steel. 

A steeƌiŶg gƌoup ĐoŵpƌisiŶg ŵeŵďeƌs of the BD“V EǆeĐu-
iǀe Coŵŵitee aŶd the BD“V head oiĐe suppoƌted the 
ǁoƌk of FƌauŶhofeƌ UM“ICHT oŶ aŶ adǀisoƌǇ ďasis. 
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