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Ozet

Yesil ve dijital teknolojilerin hizla gelismesi, dongiisel ekonominin
ingas1 ve diisiik karbon uygulamalar1 baglaminda nadir toprak
elementlerine (NTE) bagimlilik artmaktadir. NTE tedarik zincirinde,
piyasa dalgalanmalar1 ve jeopolitik belirsizliklerin getirdigi riskler,
bu  zincirin dayanikliigmi  artirmaya  yonelik  stratejiler
gelistirilmesini zorunlu kilmaktadir. Ozellikle en biiyiik NTE
rezervine sahip Cin'e olan bagimhligin azaltilmasi igeren
gesitlendirme stratejileri ve yeni kaynaklarin belirlenmesi bu
baglamda one cikmaktadir. Diinya ekonomisi NTE gibi kritik
hammaddelerin arz riskinin artmasiyla kars1 karsiya oldugundan
tilkeler alternatif ikincil kaynaklara yonelmislerdir. Bu ytizden, bu
elementlerle ilgili geri dontisiimiin tegvik edilmesi, tedarik zincirinin
seffaflifin1 artirmak ve veri alisverisinde giivenligi saglamak igin
dijitallesme ¢oOziimleri gelistirilmesi ve siirdiiriilebilir kaynak
yonetimi uygulamalarinin  benimsenmesi gerekmektedir. Geri
dontisiim, ikincil kaynaklardan NTE geri kazanimi, emisyonlarin
azaltilmasi ile geri kazanilan ekonomik deger gibi katkilar
sunmaktadir. Dijital ¢oziimler de tiim deger zinciri boyunca bilgi
paylasimini  kolaylagtirarak, tiim paydaglarin iiriinlerin cevresel
etkilerini ve yasam dongiilerini daha iyi anlamalarin saglamaktadir.
Bununla birlikte, geri doniisiimiin yiiksek teknolojili siiregler
gerektirmesi, fazla bilesenli atiklarda proses adimlarinin fazlalig gibi
tehditleri ile dijitallesmenin veri giivenligi endiseleri, hukuki ve
jeopolitik riskler, seffaflik gibi tehditleri bulunmaktadir. NTE geri
doniistiiriilmesine yonelik genel firsatlar1 ve riskleri aragtirmak
amaciyla geri doniisiimiin oniindeki engeller ve dijital ¢oziimlerin
zorluklar1 degerlendirilmektedir. Calismada, NTE konusunda kapal
dongii tedarik zinciri yonetimi, dongiisel ekonomi stratejilerinin,
tedarik zincirinin izlenebilirliginin tartisilmasi, siirdiiriilebilirlik
¢abalar1 igin sistematik stireglerin olusturulmasi ve politika
diizeyindeki stratejik kararlarmn verilebilmesini saglayacaktir.
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Abstract

With the rapid development of green and digital technologies, the
construction of a circular economy, and the implementation of low-
carbon practices, the reliance on rare earth elements (REEs) is
increasing. In the REE supply chain, risks stemming from market
fluctuations and geopolitical uncertainties necessitate the
development of strategies to enhance the resilience of this chain.
Diversification strategies, particularly those aimed at reducing
dependence on China, which holds the largest REE reserves, and
identifying new sources, are crucial in this context. As the global
economy faces increasing supply risks for critical raw materials like
REEs, countries have turned to alternative secondary sources.
Therefore, it is essential to promote recycling of these elements,
develop digital solutions to increase supply chain transparency,
ensure data security in information exchange, and adopt sustainable
resource management practices. Recycling offers benefits such as the
recovery of REEs from secondary sources, emission reduction, and
the economic value gained from recovered materials. Additionally,
digital solutions facilitate information sharing across the entire value
chain, enabling all stakeholders to better understand the
environmental impacts and life cycles of products. However,
recycling poses challenges due to the high-tech processes required
and the complexity of waste streams, while digitalization faces threats
related to data security concerns, legal and geopolitical risks, and
transparency issues. This study evaluates the barriers to recycling and
the challenges of digital solutions to explore the general opportunities
and risks related to REE recycling. The study aims to create systematic
processes for closed-loop supply chain management and circular
economy strategies, ensuring traceability and contributing to
sustainability efforts through strategic policy decisions.

Closed-loop supply chain, digital traceability, rare earth elements.
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