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Securing raw material supply: Benchmarking of measures of foreign manufacturing companies and recommendations for action

Raw materials are at the very beginning of the industrial value chain, and therefore have a major influence
on downstream economic sectors. They are essential for the future viability of our society and for Ger-
many to retain its position as a high-tech economy, especially in light of the major challenges created by
the energy transition, digitalisation and increasing global competition. To remain innovative in the future, a
reliable and sustainable supply of raw materials — metals and industrial minerals in particular — is essen-
tial.

The situation in the global raw materials markets has changed significantly in recent years. Competition
for raw materials used in key technologies of today and tomorrow is increasing rapidly, and concerns
about supply chain resilience are rising. The most visible sign of this uncertainty is the increase in price
volatility of many raw materials. The supply shortfalls in the wake of the Covid-19 pandemic are also
showing just how important a reliable supply of raw materials is for German manufacturers.

The update of the German Federal Government’s raw materials strategy, which was endorsed on 15
January 2020, also involved a review of the general direction of German raw materials policy. Successful
existing measures will be continued and developed further, and new measures in exchange with industry
and society will be implemented as well. Under this framework the German government also backs mea-
sures taken by companies to secure raw materials and become more competitive.

This study was undertaken by PricewaterhouseCoopers GmbH on behalf of DERA. It examines strate-
gies used by companies outside Germany to secure their supplies of raw materials, and hence enable
more reliable planning. The aim of this study is to encourage German companies to pay more attention
to the issue of securing raw materials, and to examine their supply chains for possible weak points. The
study focuses on companies operating in market-oriented countries similar to Germany. Out of a large
number of individual measures identified, the study examines a total of eleven strategies for securing raw
materials, analysing them based on their degree of usage by non-German companies in seven different
countries. The recommendations for German companies identified in this study provide valuable informa-
tion on how procurement strategies can be improved or expanded. The study may also contribute to the
discussion about possible new measures within the framework of the German Federal Government’s raw
materials srategy.

We would like to wish companies every success in maintaining a reliable supply of raw materials.

i

Dr Peter Buchholz

Head of the German Mineral Resources Agency (DERA) at the
Federal Institute for Geosciences and Natural Resources (BGR)
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Rohstoffe stehen am Anfang der industriellen Wertschépfung und haben damit einen groRen Einfluss
auf nachgelagerte Wirtschaftsbereiche. Sie sind fiir die Zukunftsfahigkeit unserer Gesellschaft und den
Technologiestandort Deutschland, insbesondere mit Blick auf die groRen Herausforderungen der Energie-
wende, der Digitalisierung und des zunehmenden globalen Wettbewerbs, essenziell. Um die Innovations-
fahigkeit auch kinftig zu gewahrleisten, ist eine sichere und nachhaltige Versorgung insbesondere von
Metallen und Industriemineralen eine wesentliche Voraussetzung.

Die Situation auf den Weltmarkten hat sich in den letzten Jahren bei den mineralischen Rohstoffen grund-
legend verandert. Der Wettbewerb um Rohstoffe fir Schliussel- und Zukunftstechnologien nimmt stark
zu und damit die Sorge um zuverlassige Lieferketten. Sichtbarstes Zeichen dieser Unsicherheit ist die
Zunahme der Preisvolatilitat vieler Rohstoffe. Aktuell wird auch an den Folgen der Covid-19-Pandemie
offenbar, welch hohe Bedeutung die sichere Rohstoffversorgung fir die produzierenden Unternehmen in
Deutschland besitzt.

Mit der Fortschreibung der Rohstoffstrategie der Bundesregierung, die am 15. Januar 2020 vom Bundes-
kabinett beschlossen wurde, wurde auch der rohstoffpolitische Kompass uberpruft. Erfolgreiche beste-
hende MalRnahmen werden fortgefiihrt und weiterentwickelt und neue im Austausch mit Wirtschaft und
Gesellschaft umgesetzt. In diesem Rahmen flankiert die Bundesregierung auch MaRnahmen der Unter-
nehmen zur Rohstoffversorgung, um deren Wettbewerbsfahigkeit zu verbessern.

Die vorliegende Studie der PricewaterhouseCoopers GmbH untersucht im Auftrag der DERA Instrumente
und Strategien, mit denen auslandische Unternehmen ihre Rohstoffversorgung absichern und damit die
Planungssicherheit erhéhen. Mit den Erkenntnissen aus dieser Untersuchung sollen deutsche Unterneh-
men ermutigt werden, ein groReres Augenmerk auf das Thema Rohstoffsicherung zu lenken und ihre
Lieferketten auf mogliche Schwachpunkte hin zu untersuchen. Der Fokus der Studie liegt auf Aktivitaten
von Unternehmen in Landern, die ahnlich wie in Deutschland in einem marktwirtschaftlich orientierten
Umfeld agieren. Insgesamt werden aus einer Vielzahl von identifizierten EinzelmaBnahmen elf Siche-
rungsstrategien untersucht und anhand ihrer Anwendung durch auslandische Unternehmen in sieben
Landern analysiert.

Mit der Ableitung von Handlungsempfehlungen fiir deutsche Unternehmen leistet die Studie einen wert-
vollen Beitrag dazu, wie Beschaffungsstrategien optimiert oder erweitert werden kénnen. Sie kann ferner
dazu beitragen, die Diskussion Gber mégliche neue Maflnahmen im Rahmen der Rohstoffstrategie der
Bundesregierung zu férdern. In diesem Sinne wiinschen wir den Unternehmen bei der Rohstoffsicherung
weiterhin viel Erfolg.

&

Dr. Peter Buchholz

Leiter der Deutschen Rohstoffagentur (DERA) in der
Bundesanstalt fiir Geowissenschaften und Rohstoffe (BGR)
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Getrieben vor allem durch das Bevélkerungs- und Wirtschaftswachstum, die Urbanisierung sowie den
technologischen Fortschritt steigt der Bedarf nach Rohstoffen weltweit seit Jahrzehnten erheblich an
(WELLMER et al., 2019; DERA, 2020). Die Energie- und Mobilitatswende sowie die zunehmende Digitali-
sierung sind weitere Faktoren, die den Bedarf nach Rohstoffen weltweit erh6hen (MARSCHEIDER-WEIDE-
MANN et al., 2021). So wird erwartet, dass sich beispielsweise der Bedarf nach Lithium als Folge der Elek-
trifizierung im Automobilsektor in den nachsten flinf Jahren vervierfachen und sich der Bedarf nach Kobalt
verdoppeln kénnte (BMWK, 2020a). Neben der strukturellen gestiegenen Nachfrage nach Rohstoffen
haben in der Vergangenheit auch immer wieder globale Krisen und politische Ereignisse die zuverlassige
Versorgung mit Rohstoffen erheblich beeintrachtigt. So fuhrten beispielsweise die Covid-19-Pandemie
oder auch Handelsstreitigkeiten zu Unterbrechungen in den Lieferketten und zu Spannungen an den Roh-
stoffmarkten. Das Risiko von Preisanstiegen und von Engpassen bei der Rohstoffversorgung wird durch
die ungleiche geografische Verteilung von Lagerstatten in der Erdkruste und die damit einhergehende
Konzentration einiger kritischer Rohstoffe in bestimmten Regionen noch weiter verscharft. Um sich den
Zugang zu relevanten Rohstoffen zu sichern, konkurrieren Unternehmen weltweit — mit entsprechenden
Folgen auf das Preisniveau (ACATECH et al., 2017). In der aktuellen Phase einer strukturell hohen Nach-
frage und eines langsam reagierenden Angebots ist beispielsweise der durchschnittliche Jahrespreis fir
Lithiumkarbonat, das primar in Chile, Argentinien und Australien produziert wird, zwischen 2012 und 2021
um 306 % von USD 6.607 pro Tonne auf USD 20.228 pro Tonne gestiegen (BLOOMBERG, 2021). Gerade
in Deutschland, wo wenige der strategisch wichtigen Rohstoffe aus heimischen Quellen stammen, ist
die Abhangigkeit der Unternehmen von auslandischen Produzenten gro® (BGR, 2020). Die zuverlassige
Versorgung mit einer groRen Bandbreite von Rohstoffen ist fir Unternehmen entscheidend, um technolo-
gisch eine fiihrende Rolle zu spielen und wettbewerbsfahige Produkte herzustellen (BMUB, 2016; BMWK,
2021a). Eine sichere Rohstoffversorgung riickt damit immer weiter in den Fokus vieler Unternehmen,
sodass Strategien zur Reduzierung von Preis- und Verfligbarkeitsrisiken an Bedeutung gewinnen.

Ziel dieser Studie ist zu analysieren, wie auslan-

. ) ] Absicherungsstrategien
dische Unternehmen ihre Versorgung mit Roh-

stoffen sichern, welche Strategien sie derzeit — Commodity Price Hedging

und zukunftig anwenden, mit welchen Chancen — Weitergabe gestiegener Rohstoffpreise
und Herausforderungen diese Strategien ver- an den Kunden

bunden sind sowie welche Erfolgsfaktoren und — Erweiterung des Lagerbestandes
Handlungsempfehlungen sich daraus fir deut- — Lieferantendiversifikation

sche Unternehmen ergeben. Hierfir wurden eine — Langfristige Liefervertrage

Umfrage sowie Experteninterviews mit Unterneh- — Einkaufsgemeinschaften
mensvertretern aus diesen sieben verschiedenen — Projekte zur Reduzierung des Material-
Industrienationen durchgefiihrt: Japan, Stdkorea, einsatzes

Kanada, USA, Frankreich, Italien, GroRbritan- — Recyclingprojekte

nien. Der Fokus der Befragung und der Interviews — Substitutionsprojekte

lag dabei auf Unternehmen aus der Automobil-, — Vertikale Integration

Maschinen- und Anlagebau- sowie der Tele- — Business-Tools

kommunikationsindustrie. In Summe wurde die

Umfrage von Supply-Chain-Experten und Fih-

rungskraften aus 59 Unternehmen beantwortet und es wurden Interviews mit 44 Experten gefiihrt. Das
primare Ziel der Umfrage war es, Trends in der Nutzung von bestimmten im Ausland angewandten Absi-
cherungsstrategien sowie die Strategiewahl beeinflussende Umweltfaktoren zu ermitteln. Die Griinde fir
die Nutzung von bestimmten Strategien, die Umsetzung, die Chancen und Herausforderungen sowie die
genaueren Umstande und Faktoren fir den erfolgreichen Einsatz wurden in den Interviews behandelt. Die
Erkenntnisse aus der Umfrage und den Interviews wurden durch Ergebnisse aus einer Sekundarrecher-
che erganzt. Darauf basierend wurden Handlungsempfehlungen fiir jede einzelne Strategie sowie fiir den
gesamten Entwicklungs- und Implementierungsprozess identifiziert, entwickelt und dargestellt.
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Abbildung (figure) 1 zeigt das Ausmald der aktuellen und zukiinftig geplanten Anwendung der einzelnen
Absicherungsstrategien bei den befragten Unternehmen. Die Strategien der Diversifizierung der Lieferan-
tenbasis und der Nutzung von langfristigen Liefervertragen werden am meisten genutzt. Diese Strategien
werden gemaf den Umfrageteilnehmenden auch als am effektivsten eingeschéatzt, um die Rohstoffversor-
gung des Unternehmens zu sichern. Demgegenuber spielt die vertikale Integration (z.B. die Beteiligung
an Bergbauprojekten) aufgrund des hohen Kapitaleinsatzes und der hohen Unsicherheit nur eine unterge-
ordnete Rolle. Des Weiteren ist ein klarer Trend zu erkennen, dass die Strategien, die zur Steigerung der
Nachhaltigkeit der Unternehmen beitragen (wie z.B. Projekte zur Reduzierung des Materialverbrauchs,
Recyclingprojekte, Substitutionsprojekte), in den nachsten drei bis fiinf Jahren deutlich starker genutzt
werden sollen. Ebenfalls auffallig ist die zukunftig verstarkte Nutzung von IT-gestitzten Business-Tools im
Bereich der Rohstoffbeschaffung. Angetrieben wird dies durch technologische Entwicklungen beispiels-
weise in den Bereichen Big Data Analytics, Atrtificial Intelligence, Cloud Computing, Blockchain und Pre-
dictive Analytics.

In Summe ist zu erkennen, dass bei allen Absicherungsstrategien die geplante Nutzung in den nachsten
drei bis funf Jahren héher ist als ihre momentane Nutzung. Dies verdeutlicht, dass in den untersuch-
ten auslandischen Unternehmen das Thema der sicheren Rohstoffbeschaffung an Relevanz zugenom-
men hat und dass die Unternehmen vermehrt Strategien anwenden und intensivieren wollen, um ihre
Rohstoffversorgung zu sichern und das Risiko von Preisanstiegen sowie Lieferengpassen zu reduzie-
ren. Im Folgenden werden die einzelnen Absicherungsstrategien im Detail erlautert. Dabei werden die
Kernergebnisse beziiglich der Grinde fir die Nutzung, die Chancen und Herausforderungen sowie die
Erfolgsfaktoren und Haupthandlungsempfehlungen fir jede Strategie dargestellit.

Langfristige Lief rtra
angfristige Liefervertrage +11%

Lieferantendiversifikation
i iversifikati +19%

Weitergabe gestiegener
Rohstoffpreise

Commodity Price Hedging

Business-Tools

+44%
Erweit des L bestand
rweiterung des Lagerbestands +49%
Recyclin
yelng +51%
Steigerung der Materialeffizienz
+42%
Materialsubstitution
+41%
Einkaufgemeinschaften
9 +52%
Vertikale Int: ti
ertikale Integration +10%
Keine Geringe Moderate Hohe
Nutzung Nutzung Nutzung Nutzung

B Aktuelle Nutzung ™ Geplante Nutzung
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Mittels verschiedenster Hedginginstrumente wie Fu-
tures, Forwards, Optionen und Swaps kdnnen Unter-
nehmen Rohstoffpreisrisiken effektiv absichern. Die
vergleichsweise flexible Einsetzbarkeit ermdglicht eine
agile Absicherung von Preisrisiken und damit eine
héhere Planungssicherheit im Unternehmen. Wahrend
Hedging bereits zu einer der meisteingesetzten Strategien in den befragten Unternehmen gehért, wird die
Nutzung in den kommenden drei bis fiinf Jahren weiter zunehmen. Griinde fiir die steigende Relevanz
sind gemal der befragten Experten die Erwartung steigender Preisvolatilititen an den Rohstoffmarkten
und der generelle Ausbau des Risikomanagements in vielen Unternehmen. Hindernisse fur die erfolg-
reiche Nutzung sind vor allem fehlende Expertise in den Unternehmen und das Fehlen von passenden
Hedgingprodukten fir alle Rohstoffe. Neben der Erlangung des nétigen Know-hows sind fiir die erfolg-
reiche Implementierung eine gute interne Organisation und Kooperation nétig. Hedging sollte auf der
Gesamtunternehmensebene geplant und fiir den gesamten Einkauf geblindelt werden. Es empfiehlt sich
daher der Einsatz eines multidisziplindren Kompetenzteams aus Experten verschiedener Abteilungen
zur Ermittlung optimaler Hedgingpositionen. Des Weiteren empfiehlt sich die Durchfihrung umfassender
Marktanalysen und der Einsatz von Business-Analytics-Tools fiir Preisprognosen und fiir die Bestimmung
des zukiinftigen Rohstoffbedarfs im Unternehmen.

Das zunehmende Angebot an Hedging-
produkten am Markt ermdglicht, das
Preisrisiko einer Vielzahl von Rohstoffen
abzusichern.

Mit der Weitergabe gestiegener Rohstoffpreise an den
Kunden, kénnen Unternehmen kurzfristig Preisrisiken
absichern. Da die Implementationszeit sehr gering ist,
kann die Weitergabe von Preisen schnell und flexibel
eingesetzt werden und damit die Gewinnmargen des
Unternehmens absichern oder vor Verlusten schitzen.
Diese Strategie zahlt nach Auskunft der befragten Unternehmen zu einer der derzeit meistgenutzten Stra-
tegien. Ebenso planen die befragten Fuhrungskrafte diese Strategie in den nachsten drei bis finf Jahren
aufgrund ihrer Flexibilitdt und der Erwartung weiter steigender Rohstoffpreise verstarkt zu nutzen. Hinder-
nisse fur die erfolgreiche Nutzung sind vor allem eine hohe Konkurrenz an den Absatzmarken und der
daraus resultierende Preisdruck. Die erfolgreiche Weitergabe von héheren Preisen setzt eine detaillierte
Analyse des Absatzmarktes sowie eine offene Kommunikation dem Kunden gegenuber voraus. Es emp-
fiehlt sich daher, beispielsweise unter Nutzung von Analytics-Tools, die Preisentwicklungen und Sensibili-
taten am Markt zu beobachten und zu prognostizieren, sodass die Reaktionen der Konkurrenz und der
Kunden auf Preissteigerungen besser abgeschatzt werden kénnen. Fir den Fall, dass gestiegene Preise
an den Kunden weitergegeben werden sollen, empfiehlt es sich, die Griinde und die Notwendigkeit fur
die gestiegenen Verkaufspreise dem Kunden transparent, z. B. per Kundeninformation, offenzulegen und
klar zu kommunizieren, um die Akzeptanz beim Kunden zu erhéhen. Grundsatzlich sollten jedoch Preis-
erhéhungen zur Vermeidung von Wettbewerbsverlusten nicht Gbereilt, sondern bedacht vorgenommen
werden.

Bei der Weitergabe von gestiegenen
Preisen miissen die Griinde dafiir klar
an den Kunden kommuniziert werden,
um die Akzeptanz zu erh6hen.
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Mittels der Erhohung der Lagerbestande, kénnen
Unternehmen Lieferengpasse kurz- bis mittelfristig
Uberbricken und Marktturbulenzen besser abfedern.
Durch erhoéhte Lagerbestande ist das Unternehmen
weniger dem Risiko von Ausfallen bei den Lieferanten
oder dem Mangel an Rohstoffen auf dem Markt aus-
gesetzt. Somit kann die Produktion auch bei unvorhergesehenen adversen Marktentwicklungen aufrecht-
erhalten werden. Zudem ermdglicht ein erhdhter Lagerbestand schneller auf Kundenanfragen reagie-
ren zu kdnnen und somit den Order-to-Cash-Zyklus zu optimieren. Die Strategie der Erweiterung des
Lagerbestandes wird jedoch von den befragten Unternehmen nur mafig angewandt. In naher Zukunft
planen die befragten Unternehmen auch keine erheblich verstarkte Nutzung dieser Strategie. Dies wird
mit den damit verbundenen erhdhten Lagerhaltungskosten, dem gebundenem Kapital sowie der Gefahr
begriindet, dass die Unternehmen auf den Rohstoffen sitzen bleiben, wenn sich die Nachfrage nach dem
eigenen Produkt verandert. Neben der Identifizierung der kritischen Rohstoffe, die von Ausfallen oder
Engpassen betroffen sein kdnnten, sollte ein Unternehmen seine Rohstoffbedarfe zuverlassig planen kon-
nen, um diese Strategie erfolgreich anwenden zu kdnnen. Es empfiehlt sich daher, die Kundenstruktur,
die Nachfrage nach den eigenen Produkten und den Rohstoffbedarf umfangreich zu analysieren. Daher
sollte ein fortgeschrittenes Enterprise-Resource-Planning-System (inkl. Business-Analytics-Tools) im
Unternehmen eingesetzt werden, um zuverlassige Nachfragevorhersagen zu treffen und Leistungskenn-
zahlen Uberwachen zu kdnnen. Anstelle der Lagerung von bereits verarbeiteten Gltern im Unternehmen,
kénnte auch die Moglichkeit der verstarkten Lagerung unverarbeiteter Rohstoffe beim Lieferanten gepruft
werden. Dies wirde die Flexibilitdt erhdhen, auf Bedarfsanderungen bzw. sich andernde Spezifikations-
wunsche der Kunden reagieren zu kdnnen.

Die Erweiterung des Lagerbestandes
stellt in erster Linie eine gute Moglich-
keit dar, kurz- und mittelfristige Versor-
gungsunterbrechungen zu iiberbriicken.

Durch die Diversifizierung der Lieferantenbasis kdnnen
Unternehmen die Abhangigkeit von einzelnen Liefe-
ranten verringern und die Gefahr von Lieferengpassen
und -unterbrechungen reduzieren. Eine international
diversifizierte Lieferantenbasis ermdglicht zudem, dass
flexibel z. B. auf politische Ereignisse wie Exportrestrik-
tionen einzelner Lander reagiert werden kann. Der Einsatz der Strategie tragt zur Erh6hung der Wettbe-
werbsfahigkeit bei, da durch ein groReres globales Lieferantennetzwerk die Konkurrenz unter den Liefe-
ranten — mit positiven Folgen auf den Preis und die Qualitat der Produkte — erhéht werden kann. Zudem
fuhrt der Austausch mit vielen Lieferanten zu einer deutlich verbesserten Markttransparenz, Marktver-
gleichbarkeit und Marktverstandnis. GemaR der Auswertung der Umfrageergebnisse wird diese Strategie
bereits sehr stark in den Unternehmen angewandt. Fir die nachsten drei bis funf Jahre planen die Unter-
nehmen die Diversifikation der Lieferantenbasis noch weiter auszubauen. Erlebte Transportengpasse und
Marktturbulenzen infolge der Covid-19-Pandemie oder aufgrund politischer Spannungen sind priméare
Grinde fir die zunehmende Relevanz dieser Strategie in den befragten Unternehmen. Hindernisse flr
die erfolgreiche Nutzung dieser Strategie sind vor allem die Identifizierung passender Lieferanten und
der erhdhte Aufwand fur die Kontrolle und Abstimmung mit einer gréReren Anzahl an Lieferanten. Fur die
erfolgreiche Implementierung sind eine detaillierte Kosten-Nutzen-Analyse und ein Qualifizierungspro-
zess bei der Aufnahme von neuen Lieferanten von zentraler Bedeutung. Bei der Auswahl von Lieferanten
ist es ratsam, umfassende Scorecards zu verwenden, die nicht nur 6konomische, sondern auch soziale
und 6kologische Aspekte mit einbeziehen. Des Weiteren empfiehlt es sich, IT-Schnittstellen mit den Lie-
feranten einzurichten, um den automatisierten Austausch von Informationen in Echtzeit zu ermdglichen
sowie den Koordinations- und Uberwachungsaufwand zu reduzieren.

Die Diversifikation der Lieferantenbasis
ist gemaR den befragten Unternehmen
die effektivste Strategie, um die Roh-
stoffversorgung sicherzustellen.
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Mittels einer gezielten Ausgestaltung von Laufzeitklau-
seln in Liefervertragen kann eine langfristige Versor-
gung mit Rohstoffen gesichert werden. Neben der men-
genmaRigen Absicherung kdnnen auch die Preise Uber
verschiedene Preisregime, wie beispielsweise mithilfe
von Preisunter- und -obergrenzen, indexierten Preisen,
Festpreisen oder komplexeren Preisanpassungsformeln, abgesichert werden. Langfristige Liefervertrage
stellen nicht nur ein geeignetes Instrument zur langfristigen Absicherung der Versorgung und Preise
dar, sondern sind in ihrer Ausgestaltung sehr flexibel und kénnen den Bedirfnissen des Unternehmens
angepasst werden. Der Abschluss von langfristigen Vertragen ist ein viel genutztes und bewahrtes Mittel
zur Sicherung der Rohstoffversorgung, das gemaf den befragten Unternehmen auch in Zukunft inten-
siv genutzt werden wird. Grund fur die steigende Relevanz dieser Strategie ist nach den Ausfliihrungen
der befragten Unternehmensvertreter die steigende Versorgungsunsicherheit auf den Rohstoffmarkten.
Grundsatzlich sind Vertrage mit Iangerer Laufzeit vorteilhaft, um eine dauerhafte Versorgung sicherzustel-
len; sie gehen aber mit einem Verlust an Flexibilitat einher. Die Méglichkeiten der Reaktion auf kurzfristige
Marktentwicklungen sind eingeschrankt. Langfristige Vertrage verpflichten grundsétzlich zur Abnahme
der vereinbarten Rohstoffmengen, auch wenn diese Rohstoffe, beispielsweise aufgrund einer verander-
ten Nachfrage nach dem Endprodukt des Unternehmens, in geringerem Umfang bendtigt werden. Eine
zuverlassige Vorhersage des Rohstoffbedarfs sowie eine ausgepragte Verhandlungskompetenz im Unter-
nehmen sind daher von hoher Bedeutung flr eine erfolgreiche Nutzung der Strategie. Dementsprechend
empfiehlt sich der Einsatz von Business-Tools, um den zukiinftigen Rohstoffbedarf zuverlassig zu ermit-
teln und eine fundierte Grundlage zur Bestimmung optimaler Vertragslaufzeiten, Abnahmemengen und
Preisregime zu schaffen. Generell empfiehlt sich das Verhaltnis zwischen langfristigen und kurzfristigen
sowie fixen und variablen Vertragen auszubalancieren, um eine gewisse Flexibilitdt beizubehalten. Des
Weiteren kann es sinnvoll sein, externe Unterstiitzung mit dem Schwerpunkt Verhandlungsfiihrung und
Vertragsgestaltung in Anspruch zu nehmen, um die Verhandlungskompetenz auszubauen.

Langfristige Vertrage werden als Stra-
tegie zur Absicherung der Rohstoffver-
sorgung aktuell am starksten von den
untersuchten Unternehmen eingesetzt.

Die Bildung von Einkaufsgemeinschaften ist eine Mog-
lichkeit, die eigene Position durch die gemeinsame
Rohstoffbeschaffung mit anderen Unternehmen zu
starken. Dank der Biindelung wachst das Einkaufsvolu-
men und damit verbessert sich die Verhandlungsposi-
tion gegenuber dem Lieferanten, wodurch Preise wie
auch die Versorgung vorteilhafter ausgehandelt wer-
den kénnen. Die befragten Unternehmen bilden Einkaufsgemeinschaften derzeit nur in einem geringen
Umfang. Allerdings planen mehrere der befragten Unternehmen diese Strategie in den kommenden Jah-
ren starker zu nutzen. Grund fir die steigende Relevanz ist nach Auskunft der Experten die zunehmende
Verhandlungsmacht der Rohstoffproduzenten aufgrund der steigenden Knappheit von bestimmten Roh-
stoffen sowie der steigenden Angebotskonzentration. Durch die Bildung von Einkaufsgemeinschaften soll
der zunehmenden Verhandlungsmacht der Rohstoffproduzenten entgegengewirkt werden. Hindernisse
fur die erfolgreiche Nutzung dieser Strategie sind primar unterschiedliche Interessen zwischen den Part-
nern sowie die ungewollte Offenlegung von Informationen und Handelspraktiken mit einem Wettbewerber.
Fir eine erfolgreiche Implementierung von Einkaufsgemeinschaften als Strategie zur Absicherung von
Preis- und Versorgungsrisiken ist daher eine partnerschaftliche Sicht auf die Zusammenarbeit mit ande-
ren Unternehmen noétig. Um eine gute und langfristige Zusammenarbeit mit anderen Unternehmen zu
gewahrleisten, sollten die Motive aller Partner vor Beginn genau analysiert und aufeinander abgestimmt
werden. Entsprechend der befragten Unternehmen empfiehlt es sich auch zu priifen, ob Partnerschaften

Zur Bildung von Einkaufsgemeinschaf-
ten empfiehlt es sich, die Zusammen-
arbeit mit Unternehmen sowohl inner-
halb als auch auBerhalb der Branche zu
sondieren.
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mit Unternehmen anderer Branchen mit ahnlichen Rohstoffbedarfen eingegangen werden kénnen, um
eine ungewollte Transparenz gegeniber den Wettbewerbern zu vermeiden. Nach der Griindung einer
Einkaufsgemeinschaft ist eine transparente und offene Kommunikation zwischen allen Beteiligten emp-
fehlenswert, die durch zu Beginn festgelegte Kodizes, Ziele und Prozesse geférdert wird. Des Weiteren
empfiehlt sich, zu prifen, ob die Zusammenarbeit auch in anderen Bereichen ausgebaut werden kann
(z.B. gemeinschaftliche Recyclinganlage), um weitere Vorteile erschlieRen zu kdnnen. Dabei sind die
Regeln des Wettbewerbsrechts zu beachten.

Die Reduzierung des Materialeinsatzes zielt auf eine
Verbesserung des Output-Input-Verhaltnisses durch
Materialeffizienzsteigerung ab. Die Reduktion ist die
Folge einer Anpassung des Produktdesigns, techni-
scher Innovationen oder der schrittweisen Verbesse-
rung der Herstellungsverfahren. Der geringere Bedarf
wirkt sich dabei positiv auf das zu beschaffende Rohstoffvolumen und somit auf das Beschaffungs- und
Preisrisiko aus. Wahrend Projekte zur Erh6hung der Materialeffizienz derzeit in den befragten auslan-
dischen Unternehmen nur in einem geringen Ausmaf durchgefiihrt werden, planen die Unternehmen
entsprechende Projekte in den nachsten drei bis flinf Jahren erheblich auszuweiten. Ein Grund fir die
steigende Relevanz ist nach Aussage der befragten Unternehmen das Bestreben nachhaltiger zu wirt-
schaften. Der Trend zu mehr Nachhaltigkeit verandert Gesellschaft und Wirtschaft grundlegend und ist
in den Zielen vieler befragter Unternehmen verankert. Hindernisse fiir die erfolgreiche Nutzung dieser
Strategie sind vor allem die Kosten und der Zeitaufwand, die mit der Anderung von Produktionsverfahren,
mit der Beschaffung von neuen Maschinen und mit der Entwicklung von Innovationen verbunden sind.
Fur den erfolgreichen Einsatz dieser Strategie ist generell eine Offenheit gegeniiber Innovationen und
eine Kultur der permanenten Verbesserung im Unternehmen von grofRer Bedeutung. Dementsprechend
empfiehlt es sich, Bemihungen von Mitarbeitenden, die zur Erhéhung der Materialeffizienz beitragen, zu
fordern und z.B. finanziell zu belohnen. Des Weiteren sollten Taskforces gebildet und digitale Losungen
unterstitzend eingesetzt werden, um Fehlerquellen und Ineffizienzen zu erkennen und Optimierungen
vornehmen zu kénnen. Daneben ist es ratsam, sich Uber Beratungs- und Foérderinitiativen zu informieren,
die von staatlichen Institutionen (u.a. auch vom BMWK in Deutschland) bereitgestellt werden.

Bemiihungen von Mitarbeitenden,

die zur Erhéhung der Materialeffizienz
beitragen, sollten gefordert und bspw.
finanziell belohnt werden.

Um Recyclingprojekte erfolgreich um-
zusetzen, sollten Allianzen mit anderen
Unternehmen gepriift werden.

Recycling beschreibt den Prozess der Wiederver-
wertung von Materialien aus Produktionsabfallen und
aus Produkten, die ihr Lebensende erreicht haben.
Das Recyceln von Materialen fuhrt zu einer Abnahme
der Nachfrage nach dem Primarrohstoff und verringert somit die Abhangigkeit von dessen Verfiigbar-
keit sowie von den entsprechenden Lieferanten und Lieferketten. Zudem verbessern Projekte dieser Art
oft die Reputation des Unternehmens. Der Recyclingprozess kann intern wie auch von spezialisierten
Unternehmen ausgefiihrt werden. Wahrend Recycling aktuell im Vergleich zu den anderen untersuchten
Strategien wenig zum Einsatz kommt, planen die befragten Unternehmen in den nachsten drei bis funf
Jahren die Nutzung dieser Strategie starker auszubauen. Griinde fiir die steigende Relevanz sind nach
Meinung der befragten Unternehmensvertreter auch der gesellschaftliche und politische Druck zum Wan-
del zu einem nachhaltigeren Wirtschaften. Barrieren fir die erfolgreiche Nutzung dieser Strategie sind vor
allem niedrige Ruckfiihrungsquoten, Qualitatsverluste bei recycelten Materialien sowie wirtschaftliche und
technologische Grenzen. Um Recycling erfolgreich einsetzen zu kdnnen, muss eine geeignete Infrastruk-
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tur fur die Ruckfihrung von Produkten vorhanden sein. Des Weiteren ist entscheidend, dass die Qualitat
des recycelten Materials dem des Ursprungsmaterials moglichst nahekommt und fir die Entwicklung
entsprechender Recyclingtechnologien und -prozesse ausreichend fachliche und finanzielle Kapazitaten
vorhanden sind. Grundsatzlich empfiehlt es sich bei der Produktentwicklung bereits auf die spatere Recy-
celbarkeit zu achten. Vor dem Hintergrund der hohen Investitionsaufwendungen, kann es zudem ratsam
sein, Allianzen mit anderen Unternehmen oder Zulieferern einzugehen, um Netzwerke fur die Sammlung
von Altprodukten aufzubauen oder gemeinsam Recyclinganlagen zu errichten. Des Weiteren sollten die
internen Prozesse zur Sammlung, Aufbereitung und Wiederverwertung von Produktionsabfallen laufend
unter Berlicksichtigung von Best-Practice-Konzepten und verbesserten Technologien optimiert werden.

Substitutionsprojekte beziehen sich auf den Austausch
von kritischen Rohstoffen durch andere Rohstoffe mit Aus der Kooperation mit Hochschulen
dem Ziel, die Abhangigkeit vom urspringlich eingesetz- und Iforschungseinrich-tungen bei der
. . . Entwicklung von Substituten erwachsen

ten Rohstoff dauerhaft zu verringern und somit Preis- o g .

. s ) Vorteile fiir alle Beteiligten.
und Versorgungsrisiken zu minimieren. Durch die
Substitution von Rohstoffen kénnen auch die Abhan-
gigkeit von bestimmten Lieferanten reduziert und Nachhaltigkeitsziele realisiert werden. Zudem kdnnen
sich neue Marktpotenziale durch die Innovation, die eventuell mit der Substitution einhergeht, ergeben.
Wahrend derzeit vergleichsweise wenige der befragten Unternehmen versuchen, kritische Rohstoffe zu
substituieren, planen viele Unternehmen in den nachsten drei bis funf Jahren die Strategie verstarkt zu
nutzen. Nach Auskunft der befragten Unternehmensvertreter nimmt die Relevanz dieser Strategie durch
die wachsenden Schwierigkeiten bei der Beschaffung bestimmter kritischer Rohstoffe und durch die
zunehmende Aufmerksamekeit flir Fragen der Nachhaltigkeit in der Gesellschaft zu. Dementsprechend
versuchen Unternehmen auch, Substitute zu entwickeln, die umweltfreundlicher und nachhaltiger herge-
stellt werden kénnen. Hindernisse fir die erfolgreiche Nutzung sind vor allem die technische Umsetzbar-
keit bzw. die Gleichwertigkeit des neuen Produktes und die hohen Entwicklungskosten. Die Substitution
von Rohstoffen ist zudem oftmals ein umfangreiches Unterfangen, das beispielsweise auch die Umstel-
lung von Produktions-, Beschaffungs- und Logistikprozessen umfasst. Fur die erfolgreiche Umsetzung
dieser Strategie sind daher die volle Unterstiitzung des Managements und die Bereitstellung von aus-
reichend Ressourcen und Zeit notwendig. Entsprechend sollte im Vorfeld ausgiebig untersucht werden,
welche Substitute bereits am Markt verwendet werden und wie weit der Stand der Forschung bzw. der
industriellen Umsetzung bei mdglichen neuen Substituten ist. Zudem sind weitere Faktoren (technische
Eigenschaften, Kosten, Leistungsfahigkeit, Kundenbedirfnisse, Verfiigbarkeit des Substituts, Nachhal-
tigkeitsaspekte etc.) in der Analyse zu bericksichtigen. Zur Reduzierung des Kapitalaufwandes sollte
gepruft werden, ob staatliche Zuschisse in Anspruch genommen werden konnen. Entsprechende Férder-
programme werden in Deutschland unter anderem vom Bundesministerium fiir Bildung und Forschung
(BMBF) und vom Bundesministrium fur Wirtschaft und Klimaschutz (BMWK) bereitgestellt. Des Weiteren
empfehlen sich die Prifung der Zusammenarbeit mit staatlichen Forschungsinstituten und Hochschulen
oder die Bildung von Forschungsallianzen mit anderen Unternehmen. Kooperationen mit staatlichen For-
schungsinstituten und Hochschulen wurden von den befragten Unternehmen als besonders vorteilhaft
bewertet.
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Die vertikale Integration beschreibt die Erweiterung
der Geschéftsaktivitdten innerhalb des eigenen Wert-
schoépfungsnetzwerkes. Es wird generell zwischen dem
Umfang der Ausweitung (bspw. Mehrheitsbeteiligung),
der Art und Weise der Ausweitung (Grindung oder
Zukauf von Unternehmen) und der Richtung der Aus-
weitung (vorgelagert oder nachgelagert) unterschie-
den. Mit der Beteiligung an vorgelagerten Unternehmen kdnnen Versorgungs- und Preisrisiken durch den
direkten Zugang zu den entsprechenden Materialien und Produkten langfristig abgesichert werden. Insbe-
sondere sind dabei Beteiligungen an Zulieferern, Materialverarbeitungsunternehmen, Bergbaubetreibern
und Recyclingunternehmen von Relevanz. Die Beteiligung an Bergbauentwicklungs- sowie Explorations-
projekten stellen weitere Moglichkeiten dar, um sich den Zugang zu kritischen Ressourcen frihzeitig zu
sichern. Gemal’ der Auswertung der Umfrageergebnisse wird die vertikale Integration von den befragten
auslandischen Unternehmen kaum genutzt. Sie stellt die am wenigsten genutzte Strategie dar. Auch in
der zukiinftigen Planung der befragten auslandischen Unternehmen spielt sie keine bzw. nur eine unter-
geordnete Rolle. Die geringe Nutzung der Strategie ist vor allem in dem hohen Kapitalaufwand, dem
Verlust an Flexibilitat sowie der hohen Komplexitét in der Ubernahme und Integration von Unternehmen
begriindet. Die Umfrageergebnisse zeigen auch, dass Unternehmen besonders zuriickhaltend sind, wenn
es um die Beteiligung an Bergwerken und Bergbauprojekten geht. Neben dem hohen Kapitalaufwand
wird dies von den befragten Unternehmen unter anderem dadurch begriindet, dass ihr Hauptgeschafts-
modell zu weit vom Geschaftsmodell eines Bergbaubetriebes entfernt ist und die entsprechenden Kom-
petenzen fehlen. Zudem werden die wirtschaftlichen Risiken und die Gefahr von Reputationsschaden
bei der Beteiligung an Bergwerken als besonders hoch eingestuft. Ausreichend finanzielle Ressourcen,
umfassendes Fachwissen und eine anpassungsfahige Organisationsstruktur sind ausschlaggebend fir
eine erfolgreiche Implementierung der Strategie. Aus Sicht der befragten Unternehmen empfiehlt es sich,
umfangreiche Make-or-Buy-Analysen durchzuflihren, um damit die Umsetzbarkeit der Strategie und den
optimalen Umfang wie auch die Art und Weise der Integration bestimmen zu kénnen. Bei der Analyse soll-
ten interne Faktoren, wie der Rohstoffbedarf des Unternehmens, die Kosten, die Expertise und die Inte-
grationsfahigkeit aber auch externe Faktoren wie der Effekt auf die Reputation des Unternehmens und
die Qualitat der Rohstoffe beriicksichtigt werden. Des Weiteren mussen die infrage kommenden Unter-
nehmen, deren wirtschaftliche Lage und die zu erwartenden Cashflows sowie das Marktumfeld ausgiebig
analysiert werden. Die daflir nétigen Fachkenntnisse sollten z.B. durch Trainings und gezielte Neuein-
stellungen aufgebaut und durch den Einbezug von externen Quellen (u. a. spezialisierte Beratungs- sowie
Rechtsanwaltsgesellschaften) ergdnzt werden. Insbesondere bei Beteiligungen an Bergbauprojekten
empfiehlt es sich fir die Finanzierung und Abdeckung von wirtschaftlichen und politischen Risiken, sich
Uber Forderungen von staatlichen Institutionen, staatlichen Kreditinstituten sowie Kredit- und Investitions-
versicherungsagenturen zu informieren. In den untersuchten Landern werden entsprechende Vorhaben
vonseiten des Staates oftmals geférdert. Auch in Deutschland gibt es entsprechende Unterstiitzungen,
wie z.B. die staatlichen Garantien fiir Ungebundenen Finanzkredite (UFK-Garantien), welche Kredite fiir
Rohstoffvorhaben gegen wirtschaftliche und politische Ausfallrisiken im Gegenzug zum Abschluss von
Liefervertragen absichern. Des Weiteren kdnnen auch deutsche Direktinvestitionen in Entwicklungs- und
Schwellenlandern gegen politische Risiken mittels der Investitionsgarantien des Bundes abgesichert wer-
den. Ein weiteres Beispiel ist die anteilige Kosteniibernahme von Machbarkeitsstudien durch die Deut-
sche Investitions- und Entwicklungsgesellschaft (DEG).

Bei der Beteiligung an Bergbauprojekten
und ahnlichen Vorhaben der direkten
Absicherung sollte gepriift werden, ob
staatliche FérdermaBnahmen genutzt
werden kénnen.
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Business-Tools sind alle IT-Applikationen die zur Ver-
besserung der Entscheidungsfindung fir Management-
prozesse wie beispielsweise in der Planung, Messung,
Bewertung, Prognose und Uberwachung genutzt wer-
den kénnen. Im Einkauf kdnnen mittels dieser Tools
verschiedenste KPIs wie der Rohstoffbedarf, die Ver-
fugbarkeit von Rohstoffen, die Lieferzuverlassigkeit,
Preise und andere Faktoren berechnet, liberwacht und
prognostiziert werden. Zudem koénnen die Lieferanten Gber entsprechende Tools und eine gemeinsame
IT-Schnittstelle integriert werden, was wiederum einen direkten automatisierten Informationsaustausch
und die Uberwachung des Materialflusses erméglicht. Business-Tools bieten damit die Mdglichkeit zur
Uberwachung und Steuerung des Einkaufs in Echtzeit. Sie kdnnen sowohl als Friihwarnsystem wie auch
zur Optimierung des langfristigen Einkaufs verwendet werden und somit sowohl Preis- wie auch Versor-
gungsrisiken minimieren. Wahrend Business-Tools zurzeit mit moderater Haufigkeit und Intensitat genutzt
werden, wird deren Nutzung in den kommenden drei bis finf Jahren bei den befragten Unternehmen stark
steigen. Die Auswahl an nutzlichen Tools ist aufgrund von Fortschritten in der Informationstechnologie
(z.B. in den Bereichen Big Data Analytics, Automatisierung, Cloud Computing und Predictive Analytics)
in den letzten Jahren enorm gestiegen. Getrieben durch diesen Fortschritt sowie aufgrund der gréReren
Verfligbarkeit an Daten nimmt die Relevanz dieser Strategie in den befragten Unternehmen stark zu. Hir-
den fir die erfolgreiche Nutzung der Business-Tools sind die Wahl der richtigen Softwarelésungen sowie
die Integration in die bestehende IT-Infrastruktur. Fir eine erfolgreiche Nutzung ist es daher wichtig zu
verstehen, wie relevante Daten generiert werden kdnnen, wie die vorhandenen Daten verarbeitet werden
kénnen und welche Bedurfnisse durch die Nutzung des Business-Tools erfiillt werden sollten. Um dies
zu erreichen, sollten in einem ersten Schritt Status-quo- und Anforderungsanalysen ausgefuhrt werden,
welche sich mit dem Ziel der Applikation und mit den Anforderungen befassen sowie die Datenverflig-
barkeit in quantitativer und qualitativer Hinsicht und die derzeitige IT-Infrastruktur berticksichtigen. Des
Weiteren sind bei der Beschaffung von Softwareldsungen Faktoren wie die Skalierbarkeit, Anpassbarkeit,
Kompatibilitat, Implementierungsaufwand, Support, Wartung und Sicherheit zu priifen. Je nach Umfang
und Komplexitat kann es nach Auskunft der befragten Unternehmen ratsam sein, externe Unterstiitzung
fur den Auswahl- und Implementierungsprozess zu engagieren. Fir die Implementierung sowie effektive
Nutzung der Business-Tools ist eine abteilungsiibergreifende Zusammenarbeit zwischen den IT-Abtei-
lungen und den Beschaffungsabteilungen nétig, die z. B. durch Workshops oder auch strukturell durch die
Implementierung von IT-Businesspartnern geférdert werden kann.

Getrieben durch die zunehmende Ver-
fiigbarkeit von Daten und das Angebot
an fortschrittlichen IT-Tools am Markt
werden Business-Tools verstarkt unter-
stutzend bei der Sicherung der Rohstoff-
versorgung eingesetzt.

Fir die Implementierung bzw. Optimierung der im

Unternehmen verwendeten Absicherungsstrategien Ein ganzheitlicher iterativer Prozess zur
empfiehlt es sich, einen ganzheitlichen iterativen Pro- fortlaufenden Prﬁffmg und Anpassu.ng
zess im Unternehmen zu implementieren. Dieser geht der gen.utzte.r.\ Absicherungsstrategien

von der Definition der Ziele tber die Auswahl des pas- sollte eingefihrt werden.

senden Strategiemixes und der richtigen Implementie-

rung bis zur Uberwachung und Anpassung der Strategien. Dabei sollten auch das Unternehmensékosys-
tem sowie generelle dul3ere Einflisse wie z. B. politische, soziale, technologische oder 6kologische Trends
berlcksichtigt werden. Bei der Definition von Zielen sollten der Status quo (intern sowie extern) umfang-
reich analysiert werden sowie die Versorgungs- und Preisrisiken fur die jeweiligen Rohstoffe bestimmt
werden. Die Analyse des Status quo umfasst u.a. die Bestimmung des eigenen Rohstoffbedarfs, der
damit verbundenen Kosten, der unternehmensinternen Anforderungen sowie die Untersuchung der Wett-
bewerber, der Kundenanforderungen, der Lieferanten und der generellen Marktentwicklungen. Hier emp-
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fiehlt sich auch der Einsatz von entsprechenden Business-Intelligence- und Analytics-Tools. Die Ziele soll-
ten moglichst klar, spezifisch, messbar, realistisch und zeitlich abgesteckt definiert werden. Basierend auf
den Zielen, den organisatorischen Gegebenheiten und dem zeitlichen Horizont erfolgt die Bestimmung
des passenden Strategiemixes. Bei der Auswahl der Strategien sind die einzelnen Chancen und Heraus-
forderungen der jeweiligen Strategien zu bertcksichtigen. Generell empfiehlt es sich, verschiedene Stra-
tegien miteinander zu kombinieren, um kurz- und langfristige Preis- und Versorgungsrisiken absichern
zu kénnen. Fiur die Umsetzung der Strategien sollten die Verantwortlichkeiten im Unternehmen geregelt
sein und die bendtigten Ressourcen bereitgestellt werden. Wahrend der Implementierungsphase ist vor
allem eine offene und klare Kommunikation vom Topmanagement, zwischen den einzelnen Abteilungen
und zu den externen Partnern nétig. Dazu sollten abteilungsiibergreifende Teams und Schnittstellen fur
die Implementierung einzelner Strategien gebildet werden. Ein enger und kooperativer Austausch mit den
Lieferanten sollte zudem geférdert werden. Bei der Uberwachung und Anpassung der Strategien sollte
mittels quantitativer und qualitativer KPIs die Erreichung der definierten Ziele bewertet und bei Bedarf die
Nutzung der ausgewahlten Strategien angepasst werden. Des Weiteren empfiehlt es sich, bei der Aus-
gestaltung und Umsetzung bestimmter Strategien nicht nur entlang der eigenen Wertschépfungskette zu
schauen, sondern auch das gesamte Unternehmensdkosystem zu betrachten und z.B. Forschungs- und
Entwicklungsallianzen mit Unternehmen aus anderen Branchen, mit staatlichen Institutionen oder NGOs
einzugehen. Zudem sollten externe Trends in die Strategiebestimmung und -ausfiihrung miteinbezo-
gen werden. Beispielsweise empfehlen sich die Entwicklung einer unternehmensweiten ,Environmental,
Social and Governance (ESG)“-Agenda und ihre Anwendung auf die gesamte Lieferkette.

Die Untersuchung der Rohstoffsicherungsstrategien zeigt, dass einige bereits erkennbare Trends die Roh-
stoffbeschaffung in den nachsten Jahren beeinflussen werden. Es wird vermutet, dass die Komplexitat
der Rohstoffmarkte aufgrund voranschreitender Globalisierung bei gleichzeitig zunehmender (Re-)Natio-
nalisierung steigen wird. Dies kdnnte darin begriindet sein, dass die Markte in Zukunft vernetzter werden,
wahrend der Protektionismus einzelner Staaten zunimmt. Aufgrund der Kritikalitat gewisser Rohstoffe,
ist davon auszugehen, dass das Bestreben lokale Rohstoffquellen abzuschirmen in Zukunft zunehmen
wird. Dieser Protektionismus fiihrt moglicherweise zu veranderten Wettbewerbsbedingungen und Verfiig-
barkeiten in der Rohstoffbeschaffung. Des Weiteren kénnte die erwartete Vernetzung der Marktteilneh-
mer zu einer verstarkten Interdependenz zwischen Abnehmern, Lieferanten und weiteren Stakeholdern
fihren. Die globale Verflechtung kénnte somit die Sensibilitdt des Marktes gegenuber unvorhersehbaren
Ereignissen erhdéhen. Ein Exempel bot sich jingst, als die Ever Given 2021 den Suezkanal flr sieben
Tage blockierte. Dies lies weitere 150 Schiffe verspatet ihre Frachten ausliefern, was wiederum zu Ver-
zbgerungen bei den adressierten Abnehmern flhrte. Dartber hinaus besteht die Vermutung, dass Preis-
volatilitat und eingeschrankte Rohstoffverfligbarkeiten die Markte beeinflussen werden. Aufgrund globa-
ler Entwicklungen wie dem Bevélkerungswachstum, der Urbanisierung, dem technologischen Fortschritt
oder der Energiewende ist es denkbar, dass die Nachfrage gewisser Rohstoffe deren Angebot kurzfristig
Ubersteigt. Die Transparenz Uber die Rohstoffverfigbarkeiten und deren Preise wird durch die Vernet-
zung, Digitalisierung und Automatisierung steigen, jedoch prazise Vorhersagen aufgrund der Preisvolatili-
tat vermutlich erschweren. Aufterdem wachst der Druck zur Einhaltung von Nachhaltigkeitsstandards im
Wertschopfungsnetzwerk bereits heute. Die ESG-Agenda der Unternehmen dient als Performance Indi-
kator und Bewertungsmafstab fur potenzielle Geschéaftsbeziehungen. Umfangreiche unternehmerische
MaRnahmen werden notwendig, um die eigene unternehmenseigene ESG-Agenda auszubauen. Massive
Investitionen in die Reduktion des CO,-FulRabdruckes entlang der Wertschépfungskette sowie der Aus-
bau interner und externer Recycling-Verfahren und Anlagen kdnnten zuklnftig im Fokus stehen. Aufgrund
der starken Dynamiken im Rohstoffmarkt missen sich Unternehmen flexibler und agiler aufstellen. Zur
Sicherung von Rohstoffbedarfen und -preisen gewinnen eine adaptive Wertschopfungskette sowie ein
resilientes Instrumentenportfolio an Bedeutung.
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Primarily driven by increasing population, economic growth, urbanisation and technological development,
global demand for raw materials has been increasing for decades (WELLMER et al., 2019; DERA, 2020).
The energy transition, the growth of e-mobility and the ongoing process of digitalisation are also driving
up demand for raw materials (MARSCHEIDER-WEIDEMANN et al., 2021). For example, it is predicted that
electrification in the automotive industry will cause demand for lithium to quadruple and demand for cobalt
to double by 2026 (BMWAK, 2020a). Alongside structural increases in demand for raw materials, repeated
global crises and political events have had a significant impact on reliability of raw material supplies. For
example, the Covid-19 pandemic and international trade disputes have triggered widespread disruption in
supply chains and created tensions in commodity markets. The risk of price increases and of raw material
shortages is further exacerbated by the uneven distribution of raw material deposits around the world,
which means that reserves and production of some critical raw materials are concentrated in certain
regions. To secure access to raw materials, companies compete globally — with corresponding effects on
prices (ACATECH et al., 2017). For example, lithium carbonate is primarily mined in Chile, Argentina and
Australia. Because supply has been increasing much more slowly than demand, the average annual price
of this material increased by 306% between 2012 and 2021, from USD 6,607 per tonne to USD 20,228
per tonne (BLOOMBERG, 2021). German companies are particularly dependent on foreign producers, as
very few key raw materials are available from domestic sources (BGR, 2020). A reliable supply of a wide
range of raw materials is crucial if companies are to manufacture competitive products and remain at the
cutting edge of technological development (BMUB, 2016; BMWK, 2021a). Securing supplies of raw mate-
rials is thus becoming an increasing focus for many companies, and strategies to reduce price risk and
supply risk are becoming ever more important.

The aim of this study is to analyse how compa-

. . , i Raw material strategies
nies outside Germany secure their supplies of

raw materials, which strategies they are currently — Commodity price hedging
using and plan to use in the future, and which — Passing on increased raw material prices
opportunities and challenges are associated with to the customer

these strategies. Based on this analysis, the study — Stockpiling

then identifies success factors and recommenda- — Supplier diversification

tions for action for German companies. To obtain — Long-term contracts

the necessary primary data, a survey and expert — Purchasing groups
interviews were conducted with representatives — Increased material efficiency
of companies from seven different industrialised — Recycling

nations: Japan, South Korea, Canada, the US, — Material substitution
France, ltaly, and the UK. The survey and the — Vertical integration
interviews were focused on companies from the — Business tools

manufacturing, automotive and telecommunica-

tions industries. In total, supply chain experts and

executives from 59 companies responded to the survey, and 44 experts were interviewed. The primary
objective of the survey was to identify trends in usage of specific raw material strategies, and factors
influencing the choices of strategies which companies make. The interviews looked into the reasons for
using certain strategies, implementation of the strategies, the opportunities and challenges inherent in
the strategies, and details of the circumstances and factors required for successful use of the strategies.
Secondary research was also undertaken to augment the findings of the survey and the interviews. Based
on this, the study identifies and presents recommendations for action for each individual strategy and for
the overall strategy development and implementation process.
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Figure 2 shows the extent to which the individual raw material strategies are currently used among the
companies surveyed, and the extent to which these companies are planning to use the strategies over
the next three to five years. Supplier diversification and long-term contracts are the most widely used
strategies. The survey respondents also considered these strategies to be the most effective in securing
their company’s supply of raw materials. In contrast, vertical integration only plays a minor role due to the
high capital investments required and the high uncertainty involved. Looking at future usage, a clear trend
can be seen towards strategies that contribute to sustainability (such as increasing material efficiency,
recycling and material substitution). Another noticeable upward trend is in the use of IT-powered business
tools in raw material procurement. This is being driven by technological developments, such as big data
analytics, artificial intelligence (Al), cloud computing, blockchain and predictive analytics.

Overall, the companies surveyed are planning to increase their usage of all eleven strategies over the
next three to five years. The issue of reliable raw material procurement has become more relevant in the
companies surveyed, and they are planning to increase their focus on raw material strategies to ensure
a reliable supply of materials and mitigate price risk. Detailed explanations of each raw material strategy
can be found below, including reasons for using the strategy, opportunities and challenges, success fac-
tors, and key recommendations for action.

Long-term contracts
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Supplier diversification
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Passing on increased
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Companies can hedge commodity price risk using a

wide range of hedging instruments, such as futures, for- The increasing variety of hedging prod-
wards, options and swaps. Application of this strategy 55 (o e DL (LT D ks D0 i
can be relatively flexible, enabling flexible hedging of ~ Ned9e price risk for many commodities.
price risk and thus allowing more dependable planning

in the company. Hedging is already one of the most widely used strategies in the companies surveyed,
and its use is expected to further increase in the next three to five years. According to the experts inter-
viewed, hedging is becoming an increasingly important strategy because price volatility in the commodity
markets is expected to rise further and because of the general trend towards risk management in many
companies. The main challenges for successful use of commodity price hedging are lack of expertise and
perceived lack of suitable hedging products for some commodities. For successful implementation, com-
panies need to acquire the necessary know-how, establish an effective internal organisation and ensure
cooperation between departments; the strategy should be planned at the company level and pooled for
all purchases. Use of a multidisciplinary skills team of experts from various departments to determine the
best hedging positions is therefore recommended. It is also advisable to carry out comprehensive market
research and to use business analytics tools for price forecasting and to determine the company’s future
raw material needs.

Passing on increased commodity prices to customers
(also known as price pass-through) enables companies
to mitigate price risk in the short term. Because it can
be implemented quickly, price pass-through is a flexible
strategy for protecting company profit margins and pre-
venting losses. Price pass-through is currently one of
the most widely used strategies among the companies surveyed, and they are planning to increase use
of this strategy over the next three to five years; this is due to the flexibility of the strategy and because
further price increases are expected. High levels of competition in the sales markets and the price pres-
sure that this creates are the main challenges when passing on prices. Successful price pass-through
requires a detailed analysis of the sales market and transparent communication with customers. It is
therefore advisable to use analytical business tools to observe and forecast price developments and price
sensitivity on the market to enable better prediction of how competitors and customers will react to price
increases. If increased prices are to be passed on to the customer, it is advisable to clearly communicate
the reasons behind the increased selling prices to the customer. This should increase acceptance among
customers. In general, hasty price increases should be avoided in order to prevent losing market share to
competitors.

When passing on increased prices, the
reasons for doing so must be clearly
communicated to customers to ensure
acceptance.

Stockpiling enables companies to cope with short- to
medium-term bottlenecks in the supply chain and better
manage market turbulence or shortages of raw mate-
rials on the market. This enables production to con-
tinue, even if unforeseen adverse developments occur
in the raw materials market. Increased stocks of raw materials also enable faster response to customer
requests, accelerating the order-to-cash cycle. However, the companies surveyed only make moderate

Stockpiling is primarily a good way to
bridge short- and medium-term supply
chain disruption.
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use of stockpiling, and they do not plan to significantly increase their use of this strategy in the future: this
is due to the increased storage costs and tied-up capital associated with stockpiling, and the risk of being
left sitting on large quantities of raw materials. To successfully apply this strategy, companies need to be in
a position to reliably plan their raw material needs, so it is advisable for companies to thoroughly analyse
their customers, the demand for their products, and the raw materials required. An advanced enterprise
resource planning (ERP) system (including business analytics tools) should therefore be used to produce
reliable demand forecasts and monitor key performance indicators (KPIs). Another possible option is to
increase storage of unprocessed raw materials on the supplier’s premises, rather than storing processed
materials on company premises: this would increase flexibility to respond to changes in demand or chang-
ing customer needs.

Diversifying suppliers enables companies to reduce
their dependence on individual suppliers and reduce
the risk posed by shortages or supply chain disruption.
If companies have a range of suppliers across multiple
countries, this strategy also makes it possible for com-
panies to react flexibly to unforeseen events. These
include political developments such as export restrictions imposed by individual countries. Supplier diver-
sification can help increase competitiveness, as a larger global supplier network can increase competition
among suppliers — with positive effects on both the price and the quality of the raw materials. Interaction
with a large number of suppliers also makes markets significantly more transparent, comparable and
understandable for companies. The companies surveyed already make heavy use of supplier diversifica-
tion, and they are planning to further increase their use of the strategy over the next three to five years.
This is primarily due to previous experience of transport disruption, market turbulence due to the Covid-
19 pandemic, or political tensions. The main challenges when using this strategy are identifying suitable
suppliers and dealing with the increased complexity involved in monitoring and coordinating a larger num-
ber of suppliers. Companies should undertake cost-benefit analyses and carefully evaluate new suppli-
ers to ensure success of this strategy. When selecting suppliers, it is advisable to use comprehensive
scorecards, including social and environmental considerations in addition to purely economic aspects.
Companies are also advised to set up IT interfaces with their suppliers to enable automated exchange of
information in real time and to reduce the effort involved in coordination and monitoring.

According to the companies surveyed,
supplier diversification is the most
effective strategy for securing their
supply of raw materials.

Longer-term supply contracts are a strategy which

aims to ensure continuous supply of raw materials. As Long-term contracts are currently the

well as guaranteeing supply of the required quantity of m.ost used strategy among the compa-
raw materials, various mechanisms to secure prices B ST

can also be used in long-term contracts, such as price

floors, price caps, indexed prices, fixed prices or more complex price adjustment mechanisms. The struc-
tures of long-term contracts are very flexible and can be adapted to company needs. They are widely
used and are a tried-and-tested means of securing raw materials. The companies surveyed are planning
to further increase their use of this strategy in the future, due to growing supply risk on the raw material
markets. In general, contracts with longer terms increase reliability of supply; however, they go hand in
hand with a loss of flexibility. Potential to react to short-term market developments is limited, and long-
term contracts generally oblige the company to purchase the agreed quantities of raw materials, even if a
change in demand for the company’s end product means that the full quantity is no longer needed. Reli-
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able forecasting of raw material needs and good negotiating skills within the company are therefore key
to the success of this strategy. Accordingly, companies are recommended to make use of business tools
to reliably determine future raw material needs and to create a foundation for identifying optimal contract
periods, quantities and price regimes. In general, it is advisable to balance usage of long-term, short-term,
fixed and variable contracts to maintain a degree of flexibility. External support with a focus on negotiation
and contract design may also be helpful for developing negotiating skills.

Purchasing groups are alliances of multiple companies
in which the companies’ raw material needs are pooled
and jointly procured. They provide a way for individual
companies to strengthen their positions in negotia-
tions with suppliers: purchasing groups procure larger
quantities of raw materials than any one of their mem-
bers would, giving extra bargaining power to obtain better prices and other conditions. The companies
surveyed currently only use this strategy to a small extent, but several companies are planning to increase
their usage of this strategy in the coming years. According to the experts interviewed for this study, pur-
chasing groups are becoming a more popular strategy due to the increasing bargaining power held by
raw material suppliers, which in turn is due to the increasing scarcity of certain raw materials and the
increasing concentration of supply among a small number of producers. Purchasing groups are intended
to counteract these trends. The main challenges of this strategy are the complexity of the preparation pro-
cess, differing goals among group members, and the risk of unwanted disclosure of information and trad-
ing practices to competitors. Therefore, a collaborative spirit is necessary for successful implementation
of this strategy. To ensure productive and sustainable collaboration, the intentions of all partners should
be analysed in detail and coordinated before joining or establishing a purchasing group. The interviewees
recommended working with companies from other sectors to avoid sensitive information being disclosed
to competitors. Once a purchasing group is established, transparent and open communication between all
members is very important; this can be promoted by codes of conduct, goals and processes established
at an early stage. It is also sensible to examine whether collaboration can be expanded to cover other
areas (e.g. joint recycling plants), as this has the potential to create further synergies. Of course purchas-
ing groups have to act within the framework of the valid competition law.

When forming purchasing groups, it is
advisable for companies to consider
partners both inside and outside their
own industry.

Material efficiency describes how much material is used
and wasted to make a product, with high material effi-
ciency indicating low levels of waste and overall mate-
rial usage. Increased material efficiency leads to lower
consumption of raw materials per product: this means
that smaller quantities of raw materials need to be procured, thus reducing the company’s exposure to
supply risk and price risk. Material efficiency can be increased by technical innovation, modifying prod-
uct designs, or gradual improvement of manufacturing processes. Although the companies surveyed are
not currently using this strategy to a very great extent, they are planning to increase their level of usage
considerably in the next three to five years. According to these companies, the desire to improve sustain-
ability is a key reason for the increasing relevance of material efficiency. The trend towards sustainability
is fundamentally changing both society and the economy, and is now widely found in corporate goals.
The main challenges involved in material efficiency projects are the costs and time required to innovate,
change production processes and buy new machinery. For this strategy to succeed, it is very important for

Efforts by employees to increase mate-
rial efficiency should be encouraged
and (financially) rewarded.
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companies to be open to innovation and to have a culture of continuous improvement. Accordingly, it is
advisable to encourage and reward efforts by employees to increase material efficiency; rewards may be
financial or non-financial. Internal task forces should be established to identify potential for improvement,
which can be achieved using business tools to help reveal sources of error and inefficiency. It is also
advisable to check whether advice and support is available from state institutions, such as the German
Federal Ministry for Economic Affairs and Climate Action (BMWK).

Recycling describes the process of reusing waste gen-
erated in the production process and material from
products that have reached the end of their lives. Recy-
cling reduces the quantity of primary (non-recycled) raw
materials that a company needs, thus making the com-
pany less dependent on suppliers, supply chains and availability of these materials. In addition, recycling
projects often improve the company’s reputation. Recycling can be carried out internally or by external
specialists. Although this strategy is currently not very heavily used, the companies surveyed are planning
to significantly increase their usage of this strategy over the next three to five years. According to the
company representatives interviewed, this is mainly due to social and political pressure to move towards
a more sustainable economy. The main challenges involved in recycling are low recycling rates, lower
quality of recycled materials, and economic and technological feasibility. For successful recycling, compa-
nies need to develop suitable infrastructure for customers to return end-of-life products. It is also crucial
that the quality of recycled materials is as close as possible to that of the original materials, and sufficient
technical and financial capacity must be available for developing recycling technologies and processes.
Recyclability should be considered early, ideally at the product development stage. Recycling requires
heavy investment, so it may be advisable to enter alliances with other companies or suppliers to estab-
lish networks for collecting end-of-life products, or to set up joint recycling plants. Companies also need
to continuously improve internal processes for collecting, treating and recycling waste, considering best
practices and improved technologies.

For successful recycling, companies
should consider alliances with other
companies.

Material substitution refers to the replacement of critical
raw materials with alternatives, with the aim of mak-
ing the company less dependent on the raw material
originally used and thus minimising price risk and sup-
ply risk. Substituting raw materials can also make the
company less dependent on individual suppliers and
help achieve sustainability goals, and the innovation involved may create new market potential. Although
comparatively few of the companies surveyed are currently trying to develop substitutes for critical raw
materials, many are planning to make greater use of the strategy in the next three to five years. According
to the company representatives interviewed, this strategy is becoming more important due to the growing
difficulties in procuring certain critical raw materials and the growing focus on sustainability issues in soci-
ety. Accordingly, companies are also trying to develop substitutes that can be produced more sustainably
and with less environmental impact. The main challenges involved in substituting materials are technical
feasibility, avoiding loss of quality or essential properties, and high development costs. In addition, mate-
rial substitution is often a wide-ranging undertaking that also requires changes to production, procurement
and logistics processes. Successful implementation of this strategy therefore requires sufficient resources
and time, and full support from senior management. Before embarking on a substitution project, compa-

Cooperation with universities and
research institutions in developing
substitutes is beneficial for all parties
involved.
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nies should therefore extensively investigate which substitutes are already being used on the market, and
find out which stage of research or implementation any possible new substitutes have reached. Other
factors such as technical properties, costs, performance, customer needs, availability of the substitute and
sustainability should also be considered in this analysis. To reduce capital expenditure, companies should
investigate whether any government subsidies are available. In Germany, funding for research of this
nature is provided by players such as the Federal Ministry of Education and Research (BMBF) or the Fed-
eral Minstry of Economic Affairs and Climate Action (BMWK). It is also advisable to consider collaboration
with public research institutes or forming research alliances with other companies; the study participants
considered collaboration with public research institutes to be particularly beneficial.

Vertical integration refers to the expansion of business
activities within a company’s own supply chain. Verti-
cal integration projects vary by scope of expansion
(majority or minority shareholding), means of expan-
sion (founding or acquisition) and direction of expan-
sion (upstream or downstream). Acquiring a stake in
upstream companies provides direct access to raw materials or products, enabling long-term mitigation
of both supply risk and price risk. Suppliers, material processing companies, mining companies and recy-
cling companies are particularly relevant targets for vertical integration. Involvement in mining develop-
ment and exploration projects presents further opportunities to secure access to critical resources at an
early stage. However, the survey results show that vertical integration is the least used strategy among
the companies surveyed, and it is not expected to play any major role in the near future. This is mainly
due to the large capital investments, loss of flexibility and considerable complexity inherent in the strat-
egy. The survey results also show that companies are particularly reluctant to invest in mines and mining
projects. Alongside the large capital investments involved, one of the reasons for this is that companies
often lack the necessary expertise, and have business models too far removed from the business models
of mining companies. Mines are also considered to pose particularly high economic risks and risks of
reputational damage. Sufficient financial resources, wide-ranging expertise and a flexible organisational
structure are crucial for successful implementation of this strategy. Experts advise conducting compre-
hensive make-or-buy analyses to determine the feasibility of the strategy, along with the ideal scope and
means of integration. This analysis should consider internal factors such as the company’s raw material
requirements, costs, expertise and integration capabilities, as well as external factors such as the effect
of vertical integration on the company’s reputation and on the quality of the raw materials. The economic
situation, expected cash flows and the market environment of potential target companies must also be
extensively analysed. Training and targeted recruiting should be undertaken to develop the necessary
expertise within the company, supplemented by help from external sources such as specialist consultants
and law firms. For mining projects, it is particularly advisable to investigate whether finance or risk cover-
age is available from government-owned investment banks, development banks, credit insurance agen-
cies or investment insurance agencies. State support is often provided for these projects in the countries
examined in this study. In Germany, too, support of this nature is available, such as state guarantees for
untied financial loans: these secure loans for mining projects against economic and political default risk.
Investment guarantees against political risks are also available from the German Government for German
direct investment in developing and emerging countries. The German Investment Corporation (DEG) is
another example of a state institution which offers support for mining projects, such as partial funding for
feasibility studies.

Companies looking to get involved in
mining and similar projects should
examine whether government support is
available.



Securing raw material supply: Benchmarking of measures of foreign manufacturing companies and recommendations for action

Business tools are IT applications designed to improve
decision-making in management processes such as
planning, recording, evaluating, forecasting and moni-
toring. In procurement, these tools can be used to cal-
culate, monitor and forecast a wide range of KPIs, such
as quantity of raw materials needed, availability of raw
materials, reliability of supply, and prices. Some tools
provide a common IT interface to integrate suppliers, which enables direct, automated exchange of infor-
mation and monitoring of material flows. Business tools thus enable real-time monitoring and control in
procurement. They can be used both as an early warning system and to improve long-term planning, thus
helping to minimise both price risk and supply risk. While the companies surveyed currently only make a
moderate level of use of business tools, this is set to increase sharply over the next three to five years.
This is due to the ever-increasing availability of data and the significant increase in the range of useful
tools available in recent years, driven by technological advances in areas such as big data analytics,
automation, cloud computing and predictive analytics. Key challenges include choosing the right software
solutions and integrating them into existing IT infrastructure. To successfully use business tools, it is
therefore important for companies to have an understanding of what they want their solution to achieve,
and how to obtain and process the relevant data. To reach this understanding, companies should start by
analysing their status quo and their requirements. This will highlight the aim behind using the application
and what the company wants from the application, along with the current availability of both qualitative
and quantitative data and the current state of the company’s IT infrastructure. When procuring a software
solution, companies also need to consider factors such as scalability, compatibility, scope for customisa-
tion, complexity of implementation, support, maintenance and security. For complex projects, it may be
advisable to obtain external support for the selection and implementation process. As well as IT infrastruc-
ture, business tools also need appropriate organisational infrastructure to realise their potential: cross-de-
partmental cooperation between the IT department and the procurement department is very important,
and should be promoted by means such as workshops or designated IT business partners.

Driven by the increasing availability of
data and the growing variety of advanced
IT solutions on the market, business
tools are increasingly being used to help
secure raw material supplies.

To implement or improve their strategies for securing
raw materials, companies should implement a com-
prehensive, iterative process. This spans setting pro-
curement goals, selecting an appropriate mix of strate-
gies and implementing these strategies, right up to
monitoring and adjusting the strategies. Companies
should consider both the corporate ecosystem and general external factors and trends in this process.
When setting procurement goals, companies should comprehensively analyse the status quo (internal
and external) and determine the supply risk and price risk for the raw materials in question. Status quo
analysis includes determining the company’s own raw material needs, the costs involved, and the compa-
ny’s general internal requirements, as well as examining competitors, customer requirements, suppliers
and general market developments. Companies are strongly recommended to use appropriate business
intelligence systems and analytics tools. As far as possible, procurement goals should meet the SMART
criteria: specific, measurable, achievable, realistic and time-bound. The next step is to determine an
appropriate mix of strategies, based on the company’s procurement goals, its internal circumstances and
the timescale in question. It is important to consider the individual opportunities and challenges of each
strategy during the selection process. In general, companies are advised to combine different strategies
to mitigate both short-term and long-term price risk and supply risk. To implement the strategies, clear
responsibilities in the company are important, and the necessary resources must be made available.

Companies should implement a com-
prehensive, iterative process to con-
tinuously review and improve their raw
material strategies.
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During the implementation phase, clear and open communication from senior management, between
individual departments and with external partners is particularly important. To achieve this, cross-depart-
mental teams and interfaces should be set up to implement individual strategies. Companies should also
promote close and cooperative communication with suppliers. When monitoring and adjusting strategies,
both quantitative and qualitative KPIs should be used to assess whether the company’s procurement
goals have been achieved; if necessary, companies should then alter their selected strategies and how
they are used. For some strategies, companies should look beyond their own supply chains to consider
their entire corporate ecosystem. This may reveal opportunities such as research and development (R&D)
alliances with companies from other sectors, government institutions or non-governmental organisations.
External trends should also be factored into the strategy development and execution process. For exam-
ple, increasing focus on environmental, social and governance (ESG) issues means that it is advisable to
develop a company-wide ESG agenda and apply it to the entire supply chain.

The examination of raw material strategies undertaken for this study has shown that some trends which
are already visible will have a significant influence on raw material procurement in the coming years.
Increasing globalisation and a simultaneous increase in focus on domestic raw materials is expected
to increase the complexity of raw material markets. Markets might become more interconnected in the
future, but individual states may also increase their efforts to protect local sources of raw materials. Pro-
tectionism such as this will change the nature of competition on the raw material markets, and may affect
the availability of raw materials. Increasing interconnection in raw material markets is also expected to
make buyers, suppliers and other stakeholders increasingly dependent on one another. Global intercon-
nection of this nature can increase market sensitivity to unforeseen events. A recent example was the
Suez Canal becoming blocked for seven days in 2021 when a cargo vessel, the Ever Given, ran aground.
This caused another 150 ships to deliver their cargoes late, creating additional delays for huge numbers
of customers. Price volatility and limited availability of raw materials are also expected to influence mar-
kets. Global trends such as population growth, urbanisation, technological development and the energy
transition may lead to demand for some critical raw materials exceeding supply in the short term. Inter-
connection, digitalisation and automation are likely to increase transparency regarding current availability
and prices of raw materials. High price volatility, however, means that these factors are unlikely to become
any more predictable. Companies are also under growing pressure to ensure compliance with sustaina-
bility standards throughout their supply chains. ESG is already being used as an indicator of performance
and as a benchmark to evaluate potential business relationships. Taking ESG seriously requires decisive
action from management. The focus in the future will be on the huge investments necessary to reduce
carbon footprints from supply chains and to develop internal and external recycling processes and facili-
ties. Finally, the very dynamic nature of the raw material markets means that companies need to become
more agile. A flexible supply chain and a resilient portfolio of strategies will be essential to secure a rea-
sonably priced supply of raw materials.
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Global demand for raw materials has undergone a
sustained increase in recent decades. Consump-
tion of raw materials more than tripled between
1970 and 2017, rising from 27bn tonnes per year
to 89bn tonnes per year. By 2060, this figure is
forecasted to increase to 167bn tonnes per year
(OECD, 2019)". This growth in demand is being
fuelled by global population growth, economic
growth in emerging markets, and urbanisation.
Technological developments and the energy tran-
sition are also driving up demand for certain raw
materials. Huge quantities of critical raw materials
are needed for many key technologies, such as
for renewable energy, e-mobility, digitalisation, Al
and robotics (UMBACH, 2019). Electrification and
digitalisation in almost all areas of life are turning
many raw materials into valuable commodities
— this applies just as much to industrial metals
such as copper, iron and aluminium as it does to
other raw materials such as lithium, rare earths,
gallium and indium (ACATECH et al., 2017). With
demand rising much faster than supply, many
raw materials have become significantly more
expensive (Hume & Terazono, 2021). The annual
average price of lithium carbonate, for example,
rose from USD 6,607 per tonne in 2012 to USD
20,228 per tonne in 2021 — an increase of approx-
imately 306% (BLOOMBERG, 2021). The imbal-
ance between supply and demand also means
that seemingly minor developments can have a
significant impact on prices, resulting in consis-
tently high levels of price volatility.

Alongside ever-increasing demand, political deci-
sions can also have significant effects on the
availability and prices of raw materials. State
intervention can lead to price increases and short-
ages of raw materials, such as happened in the
rare earths market in 2010. This occurred when
China decided to tighten control over domestic
production and exports of rare earths, stating that
it wanted to reduce rare earth exports by 70% in
the second half of 2010 compared to the previ-
ous year. This resulted in a sharp rise in prices on
the global rare earth markets: the average price of
rare earths from China rose from USD 5,589 per
tonne in January 2010 to USD 158,389 per tonne

in September 2011, reaching unsustainable levels
for industry (MoORRISON, W. M. & TANG, R., 2012).

Global crises such as oil crises, financial crises or
the Covid-19 pandemic have also highlighted the
vulnerability of the commodity markets to external
events. The Covid-19 pandemic has had a dras-
tic impact on raw material supply (KUHANATHAN,
2021). Disruption — both in raw material produc-
tion and logistics — has resulted in shortages,
affecting production, sales and financial stability
in many companies (SWANSON & Suzukl, 2020).
This shows that industry is heavily dependent on
a reliable supply of raw materials throughout the
value chain.

The risks of price increases or shortages of raw
materials are exacerbated by the concentration of
some critical raw materials in a small number of
regions. For example, Australia, Chile and China
accounted for 87% of global lithium production
in 2020 (DERA, 2021). Lithium is a key material
for the production of batteries, and is vital for the
expansion of e-mobility. Similarly, China alone
was responsible for 69% of global production of
rare earth minerals in 2018 (DERA, 2021). Rare
earths, such as neodymium or praseodymium,
are essential for the production of permanent
magnets, which are needed in electric motors
for hybrid or electric vehicles, and in generators
for wind turbines. China also dominates the ger-
manium and tungsten markets, accounting for
84% and 79% of global production, respectively
(DERA, 2021). Germanium is needed for fibre-op-
tic cables, while tungsten is used to harden steel
and other alloys; the tungsten market has long
been characterised by price turbulence, owing
to Chinese export restrictions and environmen-
tal reforms which particularly impacted tungsten
mines and smelters (RoskiLL, 2021a). Cobalt
offers yet another example of uneven geographic
distribution of critical materials. Like lithium, cobalt
is needed for the production of batteries; 72%
of the world’s cobalt is mined in the Democratic
Republic of the Congo (DRC) (DERA, 2021).
Mining operations in some countries (such as the
DRC) have raised questions around social, envi-
ronmental, human rights and governance stan-
dards.

1 Material resources covered in these statistics include metals (ferrous, non-ferrous), non-metallic minerals (construction minerals, industrial

minerals), biomass (wood, food) and fossil fuels.
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As a leading industrial nation, Germany is heav-
ily dependent on a variety of raw materials, such
as copper, iron, aluminium, rare earths, tungsten
and cobalt. While many raw materials needed in
Germany — such as gravel, sand and lime — can
be obtained from domestic sources, Germany has
to import most of its metals and industrial miner-
als (BGR, 2020). The importance of raw material
imports for Germany will continue to increase in
the future. A reliable supply of a wide range of raw
materials is crucial if companies are to produce
competitive products and remain at the cutting
edge of technological development. Availability of
raw materials is also critically important for gov-
ernment initiatives aimed at achieving net zero
carbon emissions by 2050, expanding e-mobil-
ity and promoting digital transformation (BMUB,
2016; BMWK, 2021a).

A reliable supply of raw materials is therefore
essential to keep the German economy compet-
itive. To secure supplies of raw materials, com-
panies worldwide have developed a wide variety
of different strategies. Examples include supplier
diversification, long-term contracts, stockpiling,
recycling, and vertical integration. As outlined
above, today’s raw material markets are extremely
dynamic, making it particularly important for com-
panies to implement effective strategies to antic-
ipate and counteract adverse developments in
these markets.

The goal of this study was to analyse how com-
panies outside Germany secure their supplies of
raw materials, and to identify recommendations
for action for German companies based on this
analysis. The study examines which strategies
are currently used by the companies surveyed,
the extent of current usage, and the extent to
which the companies are planning to use these
strategies in the future. The study also analyses
the effectiveness of the strategies, the opportuni-
ties and challenges associated with each strategy,
and the critical success factors for each strategy.
Based on this analysis, the study provides rec-
ommendations for action for each individual strat-
egy and for the overall strategy development and
implementation process.

The study is based on a survey, interviews with
experts from seven industrial nations, and sec-
ondary research. The nations covered in this
study are France, Italy, the UK, the US, Canada,

Japan and South Korea. These countries have
industries similar to those in Germany, including
the manufacturing, automotive and telecommu-
nications industries. As a result, the approaches
used by the companies examined in this study
are likely to be suitable for German companies as
well. The study focuses on these key industries,
and covers base metals, minor metals, iron and
steel alloys, precious metals, lightweight metals,
battery metals, rare earth elements and industrial
minerals. Raw materials which provide energy,
such as coal and oil, do not fall within the scope
of this study.

The methodology and the structure of the study
are further described in Chapter 2. Chapter 3 pro-
vides information on the general conditions in the
countries examined. Chapter 4 analyses the indi-
vidual strategies, presents the results of both the
quantitative and the qualitative analysis, outlines
the critical success factors and provides recom-
mendations for action for each strategy. Chapter
5 introduces the iterative process of developing
and implementing a portfolio of strategies, while
Chapter 6 concludes the study and provides an
outlook.

Main strategies identified

— Commodity price hedging

— Passing on increased raw material prices
to the customer

— Stockpiling

— Supplier diversification

— Long-term contracts

— Purchasing groups

— Increased material efficiency

— Recycling

— Material substitution

— Vertical integration

— Business tools



Securing raw material supply: Benchmarking of measures of foreign manufacturing companies and recommendations for action

The following chapter describes the methodology
of this study. As stated in Chapter 1, the goal of
the study was to determine the leading strategies
for securing raw materials employed in indus-
trial nations, to identify key success factors for
effective use of these strategies, and to develop
recommendations for action based on this anal-
ysis. A number of hypotheses were developed to
structure research into the strategies. The overall
methodology was structured into four steps, which
are outlined in Figure 3.

The first step was to define the scope of the
study. This involved carrying out a literature
review, developing mind maps, identifying exam-
ples from real-life companies, and drawing up
hypotheses to structure the study and identify rel-
evant topics. A workshop was also held with rep-
resentatives of German industry associations to
discuss and further refine the hypotheses and the
scope of the study.

The second step involved developing and car-
rying out a survey to gain quantitative informa-
tion on strategies used by foreign companies to
secure their supplies of raw materials, and on fac-
tors related to these strategies. The survey was

primarily intended to identify general trends and
developments in companies’ activities to secure
raw materials; it was not designed to obtain statis-
tically significant results. The survey and its results
were used as the basis for expert interviews,
which collected detailed qualitative information
on the individual strategies. Implementation of the
strategies, opportunities and challenges, critical
success factors and recommendations for action
were discussed in detail with the experts. The pri-
mary research undertaken for this study was com-
plemented by secondary research, which drew
on scientific publications, business news articles,
and studies from academic institutions, compa-
nies and other sources.

In step three, the insights gained in steps one
and two were used to identify trends in the use
of the various strategies, reasons for their use,
and the opportunities and challenges associated
which each strategy. The hypotheses were also
evaluated against the evidence obtained in step
two. Based on these findings, the conditions and
success factors for successful use of the strate-
gies were identified.

In step four, recommendations for action were
developed for industry based on the results of
steps two and three. Recommendations for action
were developed for each individual strategy, as
well as for the overall strategy development and
implementation process.

Recommendations for action

¢ Critical success factors

Quantitative research
Survey

Qualitative research
Expert interviews

Secondary research
Various secondary sources

Scope of study
Literature review, development of hypotheses, workshop
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The starting point of this study was a series of
hypotheses regarding the usage of various strate-
gies for securing raw materials. The process used
to develop these hypotheses is outlined in Figure 4.

First, a comprehensive literature review was
carried out to assemble an underlying body of
knowledge. This covered research into resource
scarcity, supply chain management and shortage
mitigation strategies, strategy execution across
different countries and key factors affecting these
strategies. The literature review also examined
practical examples of the various strategies
in the selected industries. Sources used in this
review included scientific articles, studies per-
formed by research institutes, strategy reports,
annual statements, papers from government enti-
ties and industry associations, and information
published by individual companies.

Next, mind maps were drawn up for each strat-
egy to structure and visualise the results of the
literature review. Each mind map helped develop
a broader understanding of each strategy and
elaborate relevant topics and subtopics. The
mind map for vertical integration is shown as an
example in Figure 5. Based on these mind maps,
hypotheses were formulated to serve as a basis
for in-depth research into each specific strategy
and factors affecting its usage.

Step three involved discussing and refining the
hypotheses during a workshop with the German
Mineral Resources Agency (DERA)/the Federal
Institute for Geosciences and Natural Resources
(BGR). Experts from selected industry associa-
tions were also involved in this workshop, includ-
ing the Federation of German Industries (BDI), the
German Association of the Automotive Industry
(VDA), the German Chemical Industry Association
(VCI), the Association of German Metal Traders
(VDM), the German Electrical Industry Associa-
tion (ZVEI), the German Mechanical Engineering
Industry Association (VDMA) and the German
Non-Ferrous Metals Association (WVM). As well
as discussing the various hypotheses, the work-
shop attendees were asked for their assessment
of the relevance of the individual raw material
strategies for German industry. Potential oppor-
tunities and challenges for each strategy were
compiled, and the specific areas of focus for the
survey were discussed in the workshop.

The final step was to incorporate the feedback
received in the workshop into the initial hypoth-
eses to develop the final hypotheses. The final
hypotheses covered the most important strategies
and factors affecting them. Once finalised, these
hypotheses then formed the basis of the survey
and the expert interviews. A summary of all strat-
egies and the final hypotheses can be found in
Figure 6.

2 Mind Maps

1 Literature
review

3 4 Final
Workshop hypotheses

Strategies identified
and analysed;
research undertaken
on resource scarcity
and supply chain
management

Characteristics of each
strategy visualised and
structured, based on
the literature review

Input from
experienced
professionals,
providing industry-
specific insights on
various strategies

Hypotheses developed
to cover the main
strategies and key
factors affecting their
usage

—
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RS

1. Commodity price hedging

A lack of knowledge prevents
many companies from using
commodity price hedging.

i

2. Passing on increased
raw material prices

Passing on raw material prices

to customers in the short term is
largely determined by competitive
pressure on the sales market.

3. Stockpiling

Stockpiling is not seen as a
long-term strategy because it
involves high costs and ties up
liquidity.

4. Supplier diversification

Larger companies with a high
demand for raw materials can
more successfully diversify their
suppliers to minimise supply risk.

5. Long-term contracts

Raw material suppliers have
more bargaining power than
purchasers when negotiating
long-term contracts.

6. Purchasing groups

Purchasing groups between
companies in different sales
markets are the most viable
option due to the low level of
competition between members.

7. Increased material efficiency

Material efficiency projects
require a corporate culture of
continuous improvement.

8. Recycling

Recycling is mainly used to
improve sustainability and
corporate reputation, rather than
as a means of securing a supply
of raw materials.

9. Material substitution

Substituting raw materials is a
strategic business decision which
affects many processes throughout
the company and requires the full
support of senior management.

% 10. Vertical integration

Vertical integration is primarily
used by companies in a strong
financial position and with a
substantial demand for raw
materials.

11. Business tools

Business tools will become a widely used means of risk
mitigation over the next few years.

The next step was to develop a questionnaire for
the survey. The responses to the survey served
as the basis for the topics addressed in the expert
interviews, and as the foundations of the recom-
mendations for action.

The questionnaire was developed and refined
together with DERA/BGR and the industry asso-
ciations to ensure that the questions were clear
and pertinent. The target group was identified
using the Capital IQ company database from S&P
Global Market Intelligence and refined in coordi-
nation with DERA/BGR. The target group selec-
tion process is outlined in Figure 7. The first step
involved examining Japan, France, South Korea,
the US, Italy, Canada and the UK, and selecting
the 400 largest companies in each country. Based
on the Global Industry Classification Standard
(GICS) industry classifications, all companies
that could not be assigned to the automotive,
manufacturing or telecommunications indus-
tries were filtered out. Finally, companies with

limited raw material requirements (e.g. in the tele-
communications industry) were also filtered out.
This was performed by analysing descriptions of
individual business segments. The final selec-
tion contained 526 companies, including compa-
nies recommended for inclusion by DERA/BGR
and the industry associations. To ensure relia-
ble responses, only employees in managerial or
executive positions were contacted for the survey;
common positions included Global Supply Chain
Lead and Commodities Procurement Manager.

The selected companies were contacted either
directly or through PwC’s network of firms world-
wide. The questionnaire was created and moni-
tored using an online survey software package
commonly used for analytics.

The questionnaire included comprehensive ques-
tions on the strategies, levels of usage of the
strategies, and their effectiveness, along with
market-specific, country-specific and compa-
ny-specific factors in the raw material procure-
ment market. The questionnaire included ques-
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The Capital IQ company database was used to identify the 400 largest companies

Step 1 in Japan, France, South Korea, USA, ltaly, Canada and the UK.
Based on the GICS industry classifications, all companies that could not be
Step 2 assigned to the automotive, manufacturing or telecommunications industries
were filtered out.
Companies with limited raw material requirements (e.g. in the telecommunications
Step 3 industry) were filtered out, based on descriptions of individual business segments.

The final selection contained 529 companies.

tions on both current usage of the strategies and
on planned usage — indicating current and future
trends — and on the effectiveness of the strate-
gies. The respondents were also asked which
raw materials were needed in their company, and
were asked to assess the price risk and supply
risk associated with these materials. Finally, the
respondents were asked to assess specific fac-
tors which enable or hinder the introduction of
specific strategies. Most questions — such as
those relating to level of use of the strategies —
were structured using a scale, with respondents
asked to choose between “high”, “medium” and
“low”. A “not applicable” option was also provided
to avoid distortion of results in the analysis.

The survey was conducted between February and
May 2021; a total of 59 responses were received.
As shown in Figure 8, 64% of the companies
surveyed had revenues in 2019 between USD
50m and USD 10bn, 29% had revenues between
USD 10bn and USD 20bn, and 7% had revenues
exceeding USD 20bn. In terms of total assets,
59% of the companies had total assets between
USD 400m and USD 10bn, 29% had assets
between USD 10bn and 50bn, and 12% had
assets exceeding USD 50bn. Under the GICS,
12% of the companies surveyed can be classi-
fied as telecommunications companies, 22% as
automotive companies and 66% as manufactur-
ers. Among the seven countries targeted, Italian

Revenue (USD) Total assets (USD) Sector Country
>20 bn >50bn Telecommunications Us (5)
7% 12% 12% Automotive Japan (8)
22% Canada
/ South
Korea '
‘ (7)
/‘ UK (7)
France
10 bn—20 bn 10 bn—50 bn Manufacturing 9
29% 50 m—10 bn 29% 400 m—10 bn 66% ©) Italy (15)

64% 59%

37



38

Securing raw material supply: Benchmarking of measures of foreign manufacturing companies and recommendations for action

companies had the highest response rate, with
15 supply chain experts and executives complet-
ing the survey. As stated above, the survey was
aimed at gaining an initial insight into the usage
and effectiveness of the various strategies, rather
than examining a representative sample. With
between five and fifteen responses per country,
the potential for country-specific evaluation is lim-
ited. However, the total of 59 responses is suffi-
cient to identify general trends and developments
in securing raw materials among non-German
companies.

The issues identified from the responses to the
survey formed the basis of the expert interviews.
The objective of these interviews was to gain
deeper insights into the strategies for securing
raw materials used in the selected countries. The
interviewees were asked for their expert assess-
ment of reasons for the use of specific strategies,
the opportunities and challenges of each strategy,
and the conditions and success factors for each
strategy. The process of implementing the strat-
egies and recommendations for action were also
discussed in the interviews.

This section of the study comprised 44 interviews
with experts from all seven countries examined.
Thirty-eight of the interviewees were company
representatives, and the remaining six were rep-
resentatives of investors or specialised invest-
ment advisors. The location and affiliation of the
interviewees is shown in Figure 9. A comprehen-
sive list of all interviewees who agreed to being
identified can be found in the Appendix.

Two different guideline-based interviews were
developed: one for the company representatives,
the other for the investors. The interviews were
designed so that the experts had the freedom
to highlight key aspects of the strategies. These
aspects formed an important basis for assessing
current and future relevance, opportunities and
challenges, critical success factors, and recom-
mendations for action for the strategies under
consideration.

Various strategies and channels were used to
contact the experts. Some experts were identified
and approached through the global PwC network.

Others were contacted following searches on
business social media platforms. The interviews
lasted approximately 30 to 60 minutes. All inter-
views were conducted and recorded as video
conferences and transcribed using voice-to-text
transcription software. The results of the expert
interviews were qualitatively evaluated to identify
the critical success factors and recommendations
for action for each strategy.

Utilising the insights gained in the previous steps,
trends in the use of the strategies and reasons
for their use were identified. The opportuni-
ties and challenges of each strategy were also
assessed, and the hypotheses were evaluated.
Based on these findings, critical success fac-
tors and recommendations for action were iden-
tified and developed for each individual strategy
as well as for the overall strategy development
and implementation process. The opportunities
and challenges for each strategy are intended to
help companies in evaluating the different strate-
gies. The critical success factors aim to define the
conditions under which a strategy can success-
fully be implemented and deliver positive results.
This enables companies to assess how well they
could implement a given strategy under current
conditions and identify which changes would be
required for successful implementation. Finally,
recommendations for action were developed,
which provide practical advice for establishing the
relevant success factors and implementing each
strategy.
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Country profile

GDP:
USD 5.1tn (world’s 3" largest)

Share of GDP generated by industry:
29.1%

Top industries:
transport equipment, automotive,chemicals, tele-
communications, food and beverages, tobacco

Selected resources produced:
sulphur, salts, bentonite, talc, selenium, titanium
sponge

Resource strategy:
stockpiling, exploration abroad, marine explora-
tion, recycling, substitution, resource diplomacy

Japan is the world’s third-largest economy, with a
gross domestic product (GDP) of more than USD
5.1tn in 2019 (WORLD BANK, 2021a). The industrial
sector generated 29.1% of the country’s GDP in
2018 (WoRLD BANK, 2021b). Japan’s most import-
ant industries are the transport equipment, auto-
motive, chemicals, telecommunications, food and
beverages and tobacco industries (METI, 2021). A
particular characteristic of Japanese industry are
keiretsu, which are networks of legally independent
companies that have interlocked business relation-
ships and cross-shareholdings, and are centred on
a bank which is part of the network. There are hori-
zontal and vertical keiretsu. Vertical keiretsu are
also called industrial keiretsu, as they link suppliers,
manufacturers and distributors within an industry.
Mitsubishi, Sumitomo, Toyota and Mitsui are key
examples of keiretsu. Due to their size and degree
of interconnection, keiretsu play a major role in
Japan’s economy (KUTSCHKER & SCHMID, 2010). In
2019, Japan had a trade surplus of 3.4% of its GDP
(OECD, 2021a). Its most important trading partners
are China, the US and South Korea (OEC, 2021a).

Japan only has access to small and poor-quality
mineral reserves, mainly silver, zinc, lead, copper,
sulphur, gold, coal and iron ore, and smaller quanti-
ties of other minerals. Mining is a declining industry
in Japan with small mines that are not economically
viable, except for facilities quarrying limestone and
extracting gold (JANSEN et al., 2021). Yearly pro-
duction of minerals decreased from 7.72m tonnes
in 2015 to 7.17m tonnes in 2019 (BMLRT, 2021)2.
Minerals produced in significant quantities in 2019
included, in nominal figures, 3.33m tonnes of sul-
phur, 0.93m tonnes of salt and 0.25m tonnes of
bentonite (BGR, 2021a). In global terms, Japan
was responsible for 27.5% of worldwide selenium
production in 2019; this is the only notable figure in
this regard (OECD, 2020). Selenium has a variety
of technological and medical applications. In 2017,
the country’s material resource imports (748m
tonnes) exceeded exports (114m tonnes) by a
factor of 6.6 (OECD, 2021b)®. Most base metals
and products derived from them are delivered from
China and South Korea (WITS, 2020). In terms
of rare earth metals, Japan is heavily dependent
on imports (YAN & ZHONGXUE, 2019). Deposits
of 16m tonnes have been found off-shore in the
country’s exclusive economic zone at a depth of
6,000m (TAKAYA et al., 2018), but research in this
field is still ongoing: new economically viable min-
ing technologies need to be found, and the ecolog-
ical impact of noise and sediment plumes has not
yet been assessed (NATURE RESEARCH CUSTOM
MEDIA, 2021).

The key player in Japan’s resource strategy
is the Japan Oil, Gas and Metals Corporation
(JOGMEC), an independent administrative
agency under the Ministry of Economy, Trade and
Industry (METI). JOGMEC was officially formed
in 2004, when the Metal Mining Agency of Japan
(established in 1963) and the Japan National Oil
Corporation (established in 1967) were merged
to become JOGMEC (JOGMEC, 2021). As of
1 July 2021, JOGMEC had 637 employees
(JOGMEC, 2021). According to the corporation’s
2020 Integrated Report, its total assets amounted
to approximately USD 12bn in 2020, while subsi-

2 Raw materials covered in these statistics include iron and ferrous alloys, non-ferrous metals, precious metals, industrial minerals and
mineral fuels. The statistics refer to crude ore or concentrate produced from it, but indicate the quantity of recoverable valuable elements

and compounds (BMLRT, 2021).

3 Material resources covered in these statistics include metals (ferrous, non-ferrous), non-metallic minerals (construction minerals, industrial

minerals), biomass (wood, food) and fossil fuels (OECD, 2021b).
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dies and investments in affiliates, including those
associated with exploration projects, totalled
approximately USD 3.8bn (JOGMEC, 2020).

JOGMEC has a metals strategy and exploration
unit within the rare metals stockpile department
(JOGMEC, 2021). The mission of this unit is to
ensure a stable supply of resources for Japan. To
this end, it collects and disseminates geological
information, conducts surveys overseas in col-
laboration with Japanese companies, subsidises
surveys, and has been stockpiling raw materials
since 1983. In case of shortages or price surges,
JOGMEC sells stockpiled resources to mitigate
the impact of these events and ensure supply.
In addition, JOGMEC enters into farm-in agree-
ments with partners in developing countries that
provide property for exploration. These agree-
ments involve JOGMEC acquiring equity options;
the options are then transferred to Japanese com-
panies if exploration produces promising results.
JOGMEC also supports private mining activities
by means of loans, investments and guarantees
(KuNiTomo, 2017).

Japan has two major agencies that provide sup-
port for foreign trade. Nippon Export and Invest-
ment Insurance (NEXI) covers political and com-
mercial risks using export credit and buyer credit
insurance, and also offers loan insurance for
overseas resource development projects (NEXI,
2021). The Japan Bank for International Coopera-
tion (JBIC) provides loans, overseas investments,
guarantees and equity participation in energy and
natural resources, infrastructure, and manufactur-
ing projects. Untied loans in particular are offered
to finance projects that aim to import goods and
secure Japan’s supply of raw materials (JBIC,
2021).

In 2017, there were also attempts to excavate
deep-sea mineral deposits. Massive sulphide ore
was mined on the seafloor and transported to
Okinawa. Ecological concerns and economic con-
siderations mean that seafloor excavations have
not yet become mainstream practice, although
Japan continues to fund research in this field
(LusTY & MURTON, 2018).

Japan has constantly introduced new policy
papers and laws since 2001 to enhance recycling
and material substitution, among other issues.
These include the Rare Earth Recycling Act,

which has led to a nationwide recycling system for
rare earths being introduced (Mez et al., 2019).

On the international level, Japan advocates trans-
parent and open resource markets. The country’s
foreign policy promotes a free and open eco-
nomic system, overseas business expansion and
resource diplomacy (MOFA, 2021).

In summary, Japan has a proactive resource strat-
egy based on JOGMEC, a multi-purpose state-
owned enterprise. Its focus is on securing the
country’s physical access to critical materials by
means such as promoting mining projects abroad
and stockpiling. Other measures such as marine
exploration, recycling, material substitution and
resource diplomacy also support Japan’s national
resource strategy.

Country profile

GDP:
1.6tn (world’s 10" largest)

Share of GDP generated by industry:
32.8%

Top industries:
electronics, chemicals, automotive, steel,
shipbuilding, telecommunications

Selected resources produced:
sulphur, feldspar, talc/pyrophyllite, kaolin,
titanium, salt, iron, diatomite, cadmium

Resource strategy:
investments and exploration abroad, stockpiling,
recycling, research, domestic production

South Korea has become one of the world’s lead-
ing industrialised, high-tech countries in recent
decades. Having been one of the world’s poorest
countries after the Korean War, its GDP was USD
1.6tn in 2020, making it the tenth-largest economy
in the world (WoRLD BANK, 2021a). This unparal-
leled ascent can be attributed to President Park
Chung-hee’s industrial policies in the 1960s of sub-
sidising export-oriented industries and promoting
domestic production (GRAHAM, 2003). The main
factor in the country’s economic growth has been
chaebols — large industrial conglomerates consist-
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ing of many diversified affiliates, often managed
by the same family group. Major chaebols include
Samsung, LG Group, Hyundai and Hanwha. Due
to their size and interconnected nature, the chae-
bols have a considerable influence on the South
Korean economy (JIYOUNG, 2017). In 2019, the
country had a trade surplus of 3.6% of its GDP
(OECD, 2021a). South Korea’s industry generated
32.8% of its GDP in 2020 (WoRLD BANK, 2021b),
including important sectors such as electronics,
chemicals, automotive, steel, shipbuilding and
telecommunications (THE HERITAGE FOUNDATION,
2021a). Even though mining is a growing sector in
South Korea, 90% of metal ores and concentrates
used in the country are imported, as domestic
production is insufficient to meet demand (USGS,
2018). China, the US, Vietnam and Japan are
South Korea’s most important trading partners
(OEC, 2021g).

South Korea has very limited access to domes-
tic mineral deposits. Coal, iron ore, graphite,
gold, silver, tungsten, lead and zinc make up two
thirds of the country’s mineral resources (HAHN
et al., 2021). Total annual national production of
minerals decreased from 6.27m tonnes in 2015
to 5.06m tonnes in 2019 (BMLRT, 2021)*. Min-
erals produced in significant quantities in 2019
included, in nominal figures, 2m tonnes of sul-
phur, 0.4m tonnes of feldspar, 0.33m tonnes of
talc/pyrophyllite, 0.32m tonnes of kaolin, 0.17m
tonnes of titanium content within 0.3m tonnes of
rutile/iimenite, 0.26m tonnes of salt, 0.21m tonnes
of iron (in 2018), 0.04m tonnes of diatomite and
small quantities of lead, zinc, silver, copper and
gold (BGR, 2021a). Cadmium is the only raw
material for which South Korea makes a signifi-
cant contribution to global production — 20% in
2019 (OECD, 2020). Cadmium is needed for nick-
el-cadmium rechargeable batteries, for solar cells,
as a plastic stabiliser, and to protect iron and steel
against corrosion (DOL, 2021). In other raw mate-
rial markets, South Korea has no significant role
as a raw material producer.

South Korea is heavily dependent on imports,
including imports of rare earth elements, and the

import is therefore vulnerable to geopolitical sup-
ply risk. South Korea’s two most important trad-
ing partners for base metals and products derived
from them are China, which provides 31.4% of
Korea’s base metal imports; and Japan, which pro-
vides 20.3% (WITS, 2020). Overall, South Korea
imported four times as many material resources
(556m tonnes) as it exported (138m tonnes) in
2017 (OECD, 2021b)s.

A variety of public institutions are involved with
resource security in South Korea. The depart-
ment in charge of raw material policy is the Office
of Energy and Resources of the Korean Ministry
of Trade, Industry and Energy (MOTIE) (MOTIE,
2021). An important industry association is the
Energy and Mineral Resources Development
Association of Korea (EMRD), whose members
are state-owned enterprises (e.g. KOMIR, for-
merly KORES, KEPCO, KOGAS and KNOC),
private producers, and consumers. EMRD con-
tributes to South Korea’s resource strategy and
provides advice and support for implementing the
government’s resource policies (EMRD, 2021).
The state-owned Korea Mine Rehabilitation and
Mineral Resources Corporation (KOMIR) plays an
important role in the practical implementation of
the government’s strategies.

KOMIR was established in September 2021,
when the Korea Resources Corporation (KORES)
merged with Mine Reclamation Corporation
(MIRECO) (MoobyY’s, 2021). According to the
corporation’s financial statement, KORES mining
assets totalled KRW 978bn (approx. USD 821m)
in 2019 (KORES, 2020). After failure of a nickel
mine project in Madagascar and a copper mine
project in Mexico, KORES merged with MIRECO
to form KOMIR (BYuNG-wooOK, 2021a). KOMIR
continues to be responsible for developing mining
and processing capacity abroad (BARICH, 2021).
In the past, KORES provided equity to finance
many mines. However, according to a MOTIE offi-
cial, KOMIR intends to focus more on providing
loans to private companies to support exploration
and development of mineral deposits abroad.
(BYuNG-woOK, 2021a).

4 Raw materials covered in these statistics include iron and ferrous alloys, non-ferrous metals, precious metals, industrial minerals and
mineral fuels. The statistics refer to crude ore or concentrate produced from it, but indicate the quantity of recoverable valuable elements

and compounds (BMLRT, 2021).

5 Material resources covered in these statistics include metals (ferrous, non-ferrous), non-metallic minerals (construction minerals, industrial

minerals), biomass (wood, food) and fossil fuels (OECD, 2021b).
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Other state institutions also provide financing
and support alongside KOMIR: the Export-Im-
port Bank of Korea (KEXIM), the Korea Trade
Insurance Corporation (K-SURE) and the Korea
Trade-Investment Promotion Agency (KOTRA).
KEXIM provides export credits to promote exports
of goods, as well as loans to support overseas
investments and resource development projects
(KEXIM, 2021). K-SURE focuses on providing
insurance programmes to cover the risks aris-
ing from exporting and importing products, or
from construction work and investments abroad
(K-SURE, 2021). KOTRA advises foreign compa-
nies and institutions on investing in and exporting
to South Korea (KOTRA, 2021).

In addition to the development of mineral and
metal production overseas, state stockpiling is
another key component of South Korea’'s raw
materials strategy. The raw materials stockpile
is managed by the Public Procurement Service
(PPS). PPS is a governmental organisation and is
under the control of the Ministry of Economy and
Finance. As well as rare and non-ferrous metals,
the stockpile also includes construction mate-
rials, forest products, recyclable materials and
materials required in emergencies. After approval
by the Ministry of Economy and Finance, stock-
piled materials are released when this is deemed
necessary to stabilise prices. Small and medi-
um-sized enterprises (SMEs) in particular can
then buy these materials at reasonable prices
(PPS, 2020). The South Korean Government has
recently announced plans to expand stocks of 35
critical metals from the current average of 56.8
days’ supply to an average of at least 100 days’
supply as part of its comprehensive industrial pol-
icy aimed at achieving a dominant position in the
battery industry (Hui, 2021)

Recycling has also become increasingly important
in South Korea’s raw material strategy. According
to Korea’s Resource Circulation Plan, which is in
force until 2027, the country aims to increase the
recycling rate for electrical and electronic products
from 6 kg to 8 kg per capita. The plan also sets
out objectives for reducing waste and increasing
circular material use rates (LEE & CHA, 2021).

South Korea also has various support pro-
grammes to promote raw material research and
the development of domestic resource deposits.
Exploration, research and development are key

tasks for the Korea Institute of Geoscience and
Mineral Resources (KIGAM). KIGAM is a govern-
ment-funded geoscience research organisation,
which manages national geological databases
and carries out geological surveys. It also helps
with mineral exploration by conducting research
projects, such as in the Taebaek area of South
Korea. In addition, KIGAM develops key technol-
ogies for mineral exploration, mining, processing
and recycling. For example, KIGAM has devel-
oped a technology for recovering metals from
electrical and electronic waste (KIGAM, 2021).

In summary, South Korea follows a comprehen-
sive approach focused on securing the country’s
physical access to critical materials by supporting
companies conducting mining projects abroad
and stockpiling critical materials. The strategy is
similar to Japan’s. Recycling, research and the
promotion of domestic production also play a role
in the strategy.

Country profile

GDP:
USD 1.6tn (world’s 9" largest)

Share of GDP generated by industry:
24%

Top industries:
mining, food, chemicals, petroleum, metal
products, machinery, transportation equipment

Selected resources produced:
iron, potash, salt, sulphur, aluminium, gypsum,
natural diamonds, niobium, palladium, nickel

Resource strategy:
supporting domestic mining industry, resource
diplomacy

Canada’s economy has undergone stable growth
throughout recent decades. A major contributor
to this has been the country’s abundant natural
resources, particularly oil and natural gas in the
western provinces. Another crucial factor is Cana-
da’s close relationship with the US, which has led to
free trade agreements. A total of 73% of Canadian
exports go to the United States and 57% of Cana-
dian imports have their origin in the US. Further
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important trading partners include China, Mexico
and the UK (OEC, 2021b). Canada has the world’s
ninth-largest GDP, which totalled USD 1.6tn in 2020
(WoRLD BaNkK, 2021a), and the country had a small
trade deficit of 2.1% of its GDP in 2019 (OECD,
2021a). Important industries include mining, auto-
motive, petroleum, and forest products (THE HERI-
TAGE FOUNDATION, 2021b). Industry generated 24%
of Canada’s GDP in 2017 (WORLD BANK, 2021b).

Canada plays a prominent role in the global nat-
ural resources market. Thanks to its favourable
geology, Canada is one of the world’s leading
mineral producers and has access to numerous
resources across the Canadian Shield, the Appa-
lachians and the Western Cordillera, although
resources are distributed unevenly. Domestic
deposits include asbestos, cadmium, coal, cop-
per, diamonds, gold, iron ore, lead, nickel, petro-
leum, potash, silver, sulphur, titanium, uranium
and zinc. Mining has been a key driver of the
country’s development, with public infrastructure
often built explicitly for the mining industry (HALL
et al,, 2021; NRCaN, 2019).

Yearly national production of minerals increased
from 447.93m tonnes in 2015 to 499.04m tonnes
in 2019 (BMLRT, 2021)®. In nominal figures, Can-
ada produced 31.5m tonnes of iron in 2018, and
12.27m tonnes of potash, 11.94m tonnes of salt,
6.94m tonnes of sulphur, 2.85m tonnes of alumin-
ium and 2.83m tonnes of gypsum in 2019 (BGR,
2021a). The country produced 32.4% of the
world’s potash (mainly used in fertilisers), 25.3%
of the world’s natural diamonds (used in indus-
trial applications and as jewels or ornaments)
and 10.3% of the world’s niobium (improves the
strength of alloys and is used in jet engines, rock-
ets, in construction and on oil rigs) in 2019 and
is, therefore, one of the world’s leading producers
(OECD, 2020).

Canada exports a large share of the minerals it
produces. In 2017, the country exported 2.3 times
as many material resources (506m tonnes) as it
imported (217m tonnes) (OECD, 2021b)". Cana-
da’s imports of base metals and base metal prod-

ucts predominantly come from the United States
(48.4%) and China (16%) (WITS, 2020).

Canada’s policies on securing raw materials are
shaped by the country’s domestic abundance
of natural resources and by a political and legal
framework that shares responsibilities across
the federal system. Consequently, Canada
focuses on domestic production and a number of
regional initiatives rather than federal safeguards.
Although the provinces and regions are ultimately
responsible, resource policies are coordinated at
the national level.

The provincial governments are responsible for
regulating mining within their jurisdictions. Pro-
vincial or territorial governments also hold most
mineral rights, except for the territory of Nunavut,
where mineral rights are held by the federal gov-
ernment (NRCAN, 2021c). Individuals or compa-
nies can lease land and commit themselves to
mining for raw materials (DOLATA, 2013). The fed-
eral government is responsible for making knowl-
edge available and setting binding environmental
standards. Federal and regional policies are coor-
dinated at the annual Energy and Mines Ministers’
Conference (GOVERNMENT OF SASKATCHEWAN,
2021).

Natural Resources Canada (NRCan), a federal
government department, has drawn up a Critical
Minerals List of 31 minerals deemed critical due
to their importance for economic security and for
Canada’s transition to a low-carbon economy
(NRCAN, 2021a). Numerous critical minerals on
the list — such as cobalt, graphite, lithium and
nickel — are abundant in Canada (NRCAN, 2021b).

In 2018, Canada’s Minister of Natural Resources
and his provincial and territorial counterparts
agreed on common strategic directions, com-
piled in the Canadian Minerals and Metals Plan
(CMMP). The plan was published by NRCan
(NRCAN, 2019).

The CMMP sets out various measures to pro-
mote a competitive, sustainable and responsible

6 Raw materials covered in these statistics include iron and ferrous alloys, non-ferrous metals, precious metals, industrial minerals and
mineral fuels. The statistics refer to crude ore or concentrate produced from it, but indicate the quantity of recoverable valuable elements

and compounds (BMLRT, 2021).

7 Material resources covered in these statistics include metals (ferrous, non-ferrous), non-metallic minerals (construction minerals, industrial

minerals), biomass (wood, food) and fossil fuels (OECD, 2021b).
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minerals and metals industry. These measures
include low tax rates in order to facilitate mineral
exploration, reliable regulations, investor-friendly
access to land, sufficient infrastructure in remote
areas and public geoscience. Working together
with territorial and provincial bodies, the Geologi-
cal Survey of Canada (GSC) provides free geosci-
ence knowledge to help public and private players
make informed decisions (NRCAN, 2019).

The CMMP is operationalised by a series of
action plans, the first of which was published in
2020 and will be followed by further action plans
in 2021 and 2022. The action plan is not a binding
reference document, but it presents an overview
of pan-Canadian initiatives and strategic direc-
tions. These strategic directions cover aspects
of economic development and competitiveness,
concerns of indigenous people, the environment,
science and technology, communities, and global
leadership. The plan outlines several specific ini-
tiatives and various measures at the federal and
regional levels. These include funding exploration
or development programmes for specific depos-
its, supporting initiatives to address issues related
to orphaned and abandoned mines, launching a
mining innovation roadmap to support compet-
itiveness, hosting meetings and tours for inter-
national audiences, and harmonising Canada’s
regional geological surveys (NRCAN, 2020).

The country’s foreign policy supports Canadian
companies by means of free trade agreements
and foreign investment promotion and protection
agreements (GAC, 2020). Canada works exten-
sively with countries such as the US, Japan and
Australia and with the EU to promote common
interests in securing supply chains and strength-
ening links between Canadian and international
companies and investors. To this end, Canada
plans and maintains “mineral dialogues” and
action plans with these countries.

In summary, Canada’s natural resource policy is
primarily focused on promoting its domestic min-
ing industry due to the country’s wealth of natu-
ral resources. Strategic direction is set by the
federal government, with policies which include
economic, environmental and social factors.
Responsibility for promoting the industry and
implementing these measures lies with the provin-
cial or territorial governments.

Country profile

GDP:
USD 20.9tn (world’s largest)

Share of GDP generated by industry:
18.2%

Top industries:

machinery and equipment, chemicals, electronics,
automotive, aerospace, petroleum refinery,
pharmaceuticals, food processing

Selected resources produced:

salt, iron, gypsum/anhydrite, lime, sulphur,
kaolin, beryllium, silica, diatomite, bentonite,
molybdenum, gypsum

Resource strategy:

supporting research and development, enhancing
international trade, supporting domestic raw
material production, supplying geological data

Although the US only accounts for 5% of the world’s
population, the country generated 24.7% of the
world’s total GDP — USD 20.9tn in 2020 (WORLD
BANK, 2021a). The country’s economic success is
driven by a free-market economy that allows com-
panies to operate without bureaucratic delays,
benefit from a flexible labour market and enjoy low
tax rates (WEISBERGER et al., 2021). Industries in
the US are highly developed, the most important
ones being the machinery and equipment, chem-
ical, electronics, automotive, aerospace, petro-
leum refinery, pharmaceutical and food process-
ing industries (U.S. CENsus BUREAuU, 2019). The
industrial sector contributed 18.2% of the country’s
GDP in 2019 (WoRLD BANK, 2021b); in the same
year, the US had a slight trade deficit of 2.2% of its
GDP (OECD, 2021a). Canada, Mexico and China
are the US’s most important international trading
partners (OEC, 2021c).

The US has access to a variety of impo